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THE MAREORAMA AT THE PARIS EXPOSITION—A OOLOSSAL PANORAMA VIEWED FROM THE DECK OF A SHIP.—{See page 198.] 
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ANOTHER ‘‘INVENTION "—A 70 KNOT SUBMARINE 
BOAT ? 

The editor frequently receives communications from 
correspondents who evidently have a taste for matters 
of scientific and mechanical interest, asking that the 
ScIENTIFIC AMERICAN take up for discussion subjects 
which the correspondents have found treated in flam- 
boyant style in the columns of the daily press. As a 
rule, if the subject has not been taken up for discus- 
sion in the SCIENTIFIC AMERICAN, it may be assumed 
that there are good reasons for silence on the part of 
the editor. So many startling scientific items appear 
in the columns of the daily press - ‘that are utterly 
fabulous in nature that it is quite impossible for the 
edirorto take up all subjects therein treated for con- 
sideration. One of the most flagrant instances of this 
character has recently come to our notice. Inthe _col- 
umns of a daily contemporary recently appeared an 


article descriptive of a ‘‘disappearing” submarine - 
torpedo boat, said to have been recently added to . 


the navy. An elaborate engraving accompanied the 
article, showing in detail the interior construction of 
the boat. ; 

It was stated in the article that ‘‘for two years a 
force of workmen specially selected from the govern- 
ment yards has been engaged in the construction of 
this model boat. The main difficulty encountered 
has been a device for stopping and slowing the boat 
when running at high speed. Even the ‘ Turbinia,’ 
which yields a speed of 37 Knots, is slow by the side of 
this boat, in which a trial shows it to be easy to de- 
velop 70 knots an hour. The amazing speed obtained 


under these tests, has caused the utmost surprise, not- 


only to the people in the Naval Bureau of Constryction, 
but also to the inventor himself, who did not i expect 
more than 40 knots at the utmost.” 

The picture of a submarine boat being driven at the 
rate of 70 knots an hour naturally caused the editor 


some uneasiness, but the description of the boat was so’ 


circumstantial and the medium in which the article ap- 
peared was of so high a character, it was thought that 
the subject at least should be examined into. . With 
this object, a representative of the SCIENTIFIC AMERI 
CAN called at the Bureau of ‘Construction in Washing- 
ton and innocently asked for full details of the 
construction of the boat, with a view to verifying the 
published description and also to substantiate the tests 
alluded to. The Chief Constructor informed our repre- 
sentative that he had never heard of. the submarine 
boat in question and that the newspaper article was 
absolutely false. Other inquiries brought out the fact 
that the boat was quite unknown in Washington. 

This case, of course, is a flagrant one, but it is by no 
Means an unusual occurrence, and should serve as a 
warning to the general reader not to place too much 
confidence in technical articles appearing in the lay 
press. 

The article that we have been discussing differs in 
one ‘important particular from those which ordinarily 
come within our ken. Asa rule, articles of this char- 
acter set forth in rather glowing colors achievements 
which are, at some future time, to be attained, but in 
the present case the writer has been dealing with cold 
facts, and the figures that he gives and the tests that 
he quotes are put forward as having been actually ac- 
complished. The effrontery of advancing statements 
of this character appears to be more brazen than the 
usual method of forecasting the wonderful achieve- 
ments that are to be attained at some future time. 
We are glad tolearn that the inventor of this extra- 
ordinary production has succeeded finally in dis- 
covering some means by which the enormous speed 
attained may be reduced and controlled, and that 
it is possible to slow the boat down to a fullstop. In 
this respect he is far more successful than the. late 
lamented Keely, whose chief difficulty, it will be re- 
membered, in obtaining final success with his motor, 
was the difficulty of controlling the powers whieh:he, 
through the conjuring touch of his genius, had create: 
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THE GALVESTON DISASTER. 

Not, sinee the Johnstown disaster hss the country 
been more horror stricken than over the destruction, 
or partial destruction, of Galveston. The sympathy 
aroused has been well nigh universal. That this sym- 
pathy is more than a mere sentiment is shown by the 
generous contributions that have flowed in from all 
sections of the country. The accounts describing the 
conditions preceding and following the terrible disas- 
ter have been fully described in the contemporary press 
and need not-be dwelt upon now. The civic authori- 
ties have had a very serious problem to deal with in 
addition to the immediate horrors with which they 
were surrounded, namely, the policy to be adopted 
with reference, to rebuilding the city. The frequent 

_ visitations of floods to the city. of Galveston render this 
problem a very difficult one to determine. 
is situated at the extreme end of an island some thirty- 
five miles long, which varies in- width from one 
to five miles. The part of the island upon which the 
city is located is almost flat and its highest point is 
only about eight’ feet above mean tidewater. The bay, 
which is known as West Bay, separates the mainland 
from Galveston Island and extends about eighty miles 
inland. The harbor itself. was an important one, the 

. United States government having expended some six 

‘ millions of dollars in building jetties and wharves for 
the purpose of providing the city with a deep-water 
sea port, and its facilities for handling commerce were 

_ unsurpassed. The importance of the city may be de- 
termined from the factt hat the exports have amounted 

_ to as much as a hundred million dollars a year. 

Once before has the city of Galveston been visited 
by a most destructive flood, and many times has. it 
been seriously threatened. It is no wonder, therefore, 
that the question of abandoning the present site was 

-sseriously contemplated. . It has. been determined, how- 
* ever, to rebuild the city on the present site. Inthe first 
_ place, one of the prime influences which tended to this 

" was. ‘the feeling. of civic pride and the love of home 
which i is implanted in every one’s breast, and the itm- 

‘ mense value of property still remaining comparatively 
intact. Then, again, the possibility that additional 
defenses can be erected against future storm inunda- 
tions is probably a controlling factor. 

From an engineering point of view the question which 
presents itself is whether it will be possible to provide 
any means for the protection of the city against a re- 
currence of this “dreadful visitation. In these days of 
progress we are inclined to regard searcely any object 
as beyond the reach of attainment from an engineer- 
ing or mechanical point, of view; and although the 
physical conditions in the present case seem to render 
the problem almost hopeless of solution, 
seem that some method would be devised by means of 
which at ledst the lives of the inhabitants might in the 

. future be vouchsafed. The late storm, of course, was 
an exceptional one, but the cruel fact must be faced 
that the city lies in the pathway of tropical storms, 
and that similar conditiong will probably. again arise. 

What course will be taken by the authorities in ob- 
taining protection against the loss of life and property 
in the future remains to be seen, but there,is no doubt 
that some practica} methods will be suggested. by en- 
gineers which will. at least lessen the dangers. that 
in the past have so frequently afflicted the city. 

—_—_—_—_—_—_—_—— s+ 
NEW , TORPEDO DESTROYERS FOR HOLLAND. 

-Ina recent issue of the:SCIENTIFIC AMERICAN ap- 
peared an article relative to. the consumption of petro- 

_leum for the propulsion of vessels. Tentative efforts 
have been made by one or two of the powers to avail 
themselves of this fuel, but the experiments have not 
been sufficiently exhaustive to prove the efficacy of 
the oil for this particular class of work. That petro- 
leum is an advantageous, economical and powerful fuel 

‘has been amply demonstrated by the utilization of it 

‘for the propulsion of the express locomotives of the 
Great Eastern Railway in England. Many of the 
fleetest express trains upon this system consume oil, 
and so satisfactory have been the experiments, that 
several other engines are being equipped with the 
necessary apparatus. 

The ‘Dutch government are also determined to 
prove the efficiency of oil for marine purposes. Messrs, 
Yarrow & Company, Limited, the well-known ship- 
‘builders of Poplar-on-Thames, England, have just 
constructed two first-class topedo boats, ‘‘ Hydra” and 
‘‘Seylla,” for the Dutch government, and they are in- 
tended for service in the Dutch East Indies. They are 
each 130 feet in length over all, with 13 feet 6 inches 
beam, and have a displacement of about 90 tons. 

The machinery for propelling these crafts consists of 
a set of inverted triple expansion surface condensing 
engines of 1,200I. H. P. Theair and feed pumps are 
driven off the forward end of the crankshaft. There 
is one very important feature, however, which has 
been introduced into these engines, which causes them 
to differ from the machinery supplied to torpedo boats. 
That is the introduction of the system of forced Jubri- 
cation, analogous to that which is sometimes adopted 
in certain -land engines. . By the utilization of this 
oriuciple the working parts of the engines are com- 


Galveston: 


it would. 


_oreven in damp places. 


, @alléd khanchine. 
_ated, the writer says that it is urgent to stop the inva- 


Goubled at Liverpool. 
-Bremen, Trieste, Genoa, Marseilles.and Havre ; tripled 


SEPTEMBER 29, 1900. 


pletely inclosed. The great advantage accruing from 
this principle is that the engineering staff need not 
evince the least anxiety regarding the lubrication of 
the engines, which is most essential to insure smooth 
and perfect running. Consequently, if the exigency 
arose, the engine room staff could be decreased, as the 
lubrication being practically automatic does not re- 
quire attention. 

Water tube boilers of the Yarrow pattern have been 
adopted. The tubes are naturally straight. This 
type of boiler, by the way, as the result of continued 
practical experiments, has been proved by the naval 
authorities of the various powers to be eminently 
satisfactory, and it is being widely installed in a large 
number of battleships. 

Both vessels have been supplied with Holden’s oil 
spraying apparatus, which is the same as that em- 
ployed upon the Great Eastern Railway, since the gov- 
ernment intend to burn astatki. This.oil is plentiful 
in the Dutch possessions in the East Indies, and, there- 
fore, as its cost will be very small, there is no doubt 
that the Dutch naval-authorities will be able to effect 
a very appreciable saving.in their coal bill. Both the 
vessels went under a full speed official trial to test the 
possibilities of this oil spraying apparatus, and it 
worked smoothly and without the slightest difficulty. 

In the official speed trials, which were carried out 
under the superintendence of Mr. Loder, the chief con- 
structor of the Royal Dutch navy, the vessels attained 
a mean speed of 24°37 knots per hour for three hours, 
with a pressure of 160 pounds, imparting about 400 rev- 
olutions per minute to the propellers. 

The arinament of the vessels consists of three 18-inch 
swivel torpedo tubes and two 6-pounder quick-firing 
guns, . 
HAND-LABOR IN CHINESE MINES. 

According to a report presented by M. Levitoff to 
the Russian Society of. Encouragement, it appears that 
Chinese hand-labor has made its appearance in the 
Trans- Baikal region since the construction of the rail- 
road, and the influx of the Chinese element is becom- 
ing more considerable every day. Hand-labor, which 
has been scarce ever since the construction of the 
Trans-Siberian, is now more abundant, and its cost has 
been considerably reduced. On the Amoor River, the 
unloading of boats, which was paid enly a few years 
ago at the rate of $1.60 per ton, is now paid. at $0.80 
per ton, or one-half. In general, the Chinese work- 


, Nan, on account of his smaller productiveness, is paid 
only one-half the wages of a Russian workman. 


“As 
an example, in the cement works of Siberia, $0.80 per 
day is paid to a good. Russian workman, and. only 
$0.40 to the Chinese workman. .Generally these are 


_engaged for $2.50 to $3 per month by the Chinese 


contractors, who supply the food and lodging. Even 


_on this small pay, the workmen contrive to save 
-Inoney and send their, savings to China. 


‘The Chi- 
nese excel in certain kinds.of labor, such as gardening, 
shoemaking, etc., where the Russian cannot compete in 
price, but, on the contrary, he is not good for all kinds 
of work, and especially refuses to work in the water, 
‘For masonry. work, it is es- 
timated that a Russian workman, himself inferior to 
an Italian, equals. four.Chinamen. Among the Sibe- 
rian industries, it is the gold mines especially which 
have adopted Chinese labor. Formerly, in the mines 


~» belonging to. the Czar, it was forbidden to employ 
“the Chinese; but when on.account.of the scarcity 


of. hand labor the price had reached $0.25 . per 
pound. ‘of. gold, the government decided to let out 
the’ swork to -eontractors. The Chinese were engaged 
by thse for $0.13 per pound, which reduced econsidera- 


bly the ptice of the gold, extracted. M. Levitoff,re- 


marks. that.the Chinese carriers in the region between 


-Irkutsk and- Khabarovsk have the habit of stealing 
_the gold and sending it to China. 


Another thing to be 
deplored is the clandestine sale of Chinese brandy, 
In spite of the advantages enumer- 


sion of the Chinese element, and he recommends emi- 
gration from the rural population of European Russia. 
+o > 
TRAFFIC IN EUROPEAN PORTS. 

The figures have been recently given for the mari- 
time traffic in the principal European ports for the 
year 1898, according to the official statistics. The port 
of London comes first for the number of ships as well 
as the tonnage; it received, in 1898, 11,306 vessels of a 
tonnage of 9,400,000. After London :follow, in the 
order of tonnage, Hamburg, with 7,990 vessels and 
6,700,000 tons ; then Antwerp, with 5,358 vessels and 
6,500,000 tons; Liverpool, with 3,652 vessels and 
6,200,000 tons ; Rotterdam, 5,881 -vessels and 5,400,000 
tons ; Marseilles, 4,141 yessels and 4,400,000 tons. Genoa 
has 2,339 vessels and 2,500,000 tons; then come Havre, 
with 2,375 vessels and 2,300,000 tana: and Trieste, with 
8,708 vessels and-2, 100,000 tons ; thea Bremen, 2,494 ves- 
sels and.2,100;000 tons; and Amsterdam, 1,784 vessels 
and 1,400,000 tons. Sinae 1871 the tonnage has almost 
It has more than doubled at 


at London, and more than tripled at Autwerp, Amster. 
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dam and Rotterdam. At Hamburg it has almost 
quadrupled. In 1871, Liverpool took the lead with 
3,300,000 tons, then came London with 3,100,000 tons, 
all the other ports being far in the rear. Antwerp, 
Hamburg and Marseilles received but 1,800,000 tons. 
London has surpassed Liverpool lsince 1875 ; and Ant- 
werp and Hamburg also surpassed it in 1893. Antwerp 
even took second place in 1897, but yielded it to Ham- 
burg in 1898. The increase of tonnage is due especially 
to the increase in the dimensions of vessels. From 
1871 to 1898 the actual number of vessels has dimin- 
ished for the ports of Marseilles, Havre, Genoa and 
Liverpool; {fit has increased at least 12 per cent for 
Bremen, Trieste, Antwerp, Amsterdam, and 27 per 
cent for London; for Rotterdam it has increased 65 
per cent, and for Hamburg 90 per cent. 


+o i 


THE HEAVENS IN OCTOBER. 
BY HENRY NORRIS RUSSELL, PH.D. 

The planets which show so brightly in the evening 
skies are passing out of sight toward the sun, and the 
shortening days and the chilly air are no clearer signs 
of the arrival of autumn than is the appearance above 
the eastern horizon of the advance guard of the fa- 
miliar winter constellations. 

At 9P. M. on October 15, Taurus is well above the 
eastern horizon, recognized unmistakably at once by 
the Pleiades, below which is the equally distinctive 
but perhaps less familiar group of the Hyades in form 
of a V lying on its side. At its lower extremity is the 
brilliant red Aldebaran, which marks the eye of the 
Bull, and between thisand the point of the V is the 
pretty double star Theta Tauri, which is easily divided 
by an ordinarily good eye, the component stars being 
about 5144 minutes of are apart. It seems almost in- 
credible, however, when looking at the stars that their 
distance is over one-sixth of the moon’s apparent dia- 
meter, but such is actually the case, as the moon’s dia- 
meter averages about 31 minutes of arc. 

North of Taurus is Auriga, the charioteer, marked 
by the bright yellowish star Capella, whose spectrum 
shows it to be very much like our sun in constitution. 

Above and to the right of Taurus an oblique trian- 
gle of moderately bright stars forms the head of Aries, 
and further north is the conspicuous constellation Per- 
seus, in the Milky. Way, with Cassiopeia higher up. 

A little east of the zenith is the great square of 
Pegasus, between which and Perseus is Andromeda. 

Almost the whole of the southeastern sky is filled with 
the huge shapeless mass of Cetus. The head of the 
monster is marked by an irregular pentagon of stars 
almost below Aries, while Beta, the brightest star in 
the constellation, stands almost alone, a little to the 
left of the southward extension of the eastern edge of 
the great square of Pegasus. The two lowest stars of 
the head, with another smaller one below, form an ob- 
tuse angle triangle, not unlike the head of Aries, and 
the longest side of this triangle, if extended .to the 
right for a little less than its own length, points out the 
remarkable variable star Mira, the first object of the 
kind known. For most of the time itis of the ninth 
magnitude and entirely invisible to the unaided eye, 
but at intervals of about eleven months it brightens 
up enormously, becoming occasionally the brightest 
star in the constellation, and being in such a case 
about 1,000 times as bright as atits minimum. It usually 
remains visible to the naked eye for about six weeks. 
The star is now approaching a maximum, which will 
afford a good chance to watchits light without losing 
sleep for the purpose. 

The only other conspicuous object in the southern 
sky is Fomalhaut, a lonely bright star, low down near 
the meridian, belonging to the constellation of the 
Southern Fish. 

West of the zenith are Cygnus, Lyra, and Aquila, 
Hercules and Ophiucus are lower down, and in the 
north the Dipper is swinging low, with the pointers 
almost under the pole. 


THE PLANETS. 


Mercury is evening star in Virgo and Libra through- 
out the month. Onthe 29th he reaches his greatest 
eastern elongation, but is not favorably placed for ob- 
servation, being very far south and setting less than 
an hour after the sun. 

Venus is morning star in Cancer and Leo, rising about 
three hours anda half before sunrise throughout the 
month. She is still very much brighter than anything 
else in the morning sky, though her light is not much 
more than half what it was in August. Mars is morn- 
ing star in Cancer, rising before 1 A. M. and gradu- 
ally, but slowly, increasing in brightness as the earth 
overtakes him. 

Jupiter is evening star in Scorpio. By the middle of 
the month he sets at 8 P.M. and before its close he can 
only be seen in the twilight. 

Saturn is also evening star in Sagittarius, setting 
about 9 P. M. in the middle of the month. 

Uranus too is evening star. On the 19th he is in con- 
junction with Jupiter, being less than half a degree 
south of the latter, and could be easily identified with 
a field-glass, were it not that both planets are very low 
in the twilight. 
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Neptune is in Taurus, rising about 9 P.M., but it is 

always invisible to the naked eye. 
THE MOON. 

First quarter occurs on the evening of the Ist, full 
moon on the morning of the 8th, last quarter on the 
night of the 14th, new moon on the morning of the 
23d, and first quarter again on the night of the 30th. 
The moon is nearest the earth on the 7th, and farthest 


from it on the 20th. She is in conjunction with Nep-— 


tune on the morning of the 13th, with Mars on the 
evening of the 16th, with Venus on the afternoon of 
the 19th, with Mercury on the morning of the 25th, 
with Uranus and Jupiter on the afternoon of the 26th, 
when an occultation of Jupiter will be visible in the 
Western States, and with Saturn on the morning of 
the 28th. ; 

THE BRITISH ASSOCIATION FOR THE ADVANCEMENT 

OF SCIENCE, 

The first and most obvious difference between the 
American and British meetings is the great prominence 
given to the meeting here by press and people. All 
the newspapers in the United Kingdom teem with full 
reports of the proceedings, while the local papers give 
many full pages daily to the reports. 

The attendance of members and associates exceeded 
nineteen hundred. Many papers of great scientific in- 
terest were presented, beginning with the address of 
the president, Sir William Turner,* and the several 
presidents of sections. 

Prof. Turner discussed at length the problem of cell 
life in organisms both animal and vegetable, but his 
address has been already published in full, so I need 
not attempt to summarize it. 

Probably the boldest of the addresses of presidents 
of sections was that of Prof. W. J. Sollas to the geo- 
logical section, in which he essayed the difficult task 
of harmonizing Kelvin’s and Joly’s estimates of the age 
of the earth. An exhaustive review of the whole sub- 
ject from the best data attainable seems to show an 
age of somewhere near 100,000,000 years. 

Sir George Robertson, in the geographical section, 
made a very patriotic address, and therefore very 
pleasing to the people here. He urged the necessity of 
government control and extension of ocean cables and 
of means of transportation. 

Electricity is, after all, the dominant feature of the 
meeting. Important papers were read on theoretical 
and practical questions connected with it. 

On the side of theory was a long discussion of ions, 
by such men as Lodge and Fitzgerald, in which, how- 
ever, no really new ideas seemed to be brought out, at 
least none that could be accepted as adequate explana- 
tions of the remarkable phenomena involved, which 
really are so intimately connected with the ultimate 
constitution of atoms and molecules as to require for 
their solution a knowledge of the alternate constitu- 
tions of matter. 

In practical applications of electricity, an epoch- 
marking paper was that of Sir Wm. Preece, describing 
the complete success of wireless telephony in actual 
operation over a distance of about eight miles from the 
north coast of Ireland to a near island, and capable of 
extension certainly for several wiles further, and this 
with comparatively short base lines. The success of 
this experiment resulted from the discovery that the 
efficiency of the apparatus was vastly enhanced by 
connecting the wires with plates at each end immersed 
in water. 

The speaker recommended the system as applicable 
to communication from ship to ship by stretching the 
wire in each ship from bow to stern, bringing it up 
around over the topmasts. This, when ships are near- 
ly parallel to each other, must give excellent telephone 
communication. How it would be with ships at right 
angles is not yet: known, 

Sir Wm. Preecealso presented a project for a monorail 
electric. railway, devised by Mr. Behr, and soon to be 
actually constructed between Liverpool and Manches- 
ter, 34144 miles. This distance will be covered in twenty 
minutes more cheaply, comfortably and safely than 
ordinary surface travel. The car, weighing 45 tons and 
seating 64 persons, rides a sinlge rail saddle-wise with 
its center of gravity below the rail, and having guide 


‘wheels on each side supported on light ties. There 


will be no stops between stations, but electricity of 
10,000 volts pressure will be transmitted over the wire, 
and reduced to one thousand volts, at which it will 
be supplied to the motor and by actuating it with 1,600 
horse power at the start will communicate velocity to 
the car at the rate of 114g feet per second, which is as 
much as can be given with comfort to passengers, till 


after 110 seconds the car attains a velocity of 110 miles “ 


an hour, when 500 horse power will maintain it. 

Mr. Aldrich described an electric automobile bus, 
supplied by light overhead trolley system of two wires ; 
which, as it requires no rails, is the most economical 
means of road propulsion, and the system is actually 
in successful operation in the outskirts of Paris. Kine- 
matograph views of the bus in motion were given—the 
first time the kinematograph has been used in the asso- 
ciation. 


* This lecture is published 1n the current issue of the SUPPLEMENT. 
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The lecture to workingmen by Silvanus P. Thompson 
was on electricity applied to industries, and brought 
a great throng to St. George’s Hall. The lecturer said 
that whereas the nineteenth century had been the age 
of steam, the twentieth must be that ofelectricity. He 
urged the consumption of coal at the mouth of the 
mine, and generation of electric power, to be thence 
distributed, thus saving the cost of transportation of 
coal, the great loss in generating power by applying it 
as now in production of steam, and the purification of 
the air from the oppressive smoke cloud ‘vhich overlies 
the whole north of England. He says that England 
can produce electric power cheaper by the use of coal 
in this way than America can by utilizing her abund- 
ant water power. 

The lecture of Prof. Gotch on animal electricity 
showed a wonderful power generated by several elec- 
tric fishes, notably the malapterurus, which has 3,000,- 
000 cells consisting of nerve ends arranged beneath its 
skin, and gives a sharp electric shock. 

Prof. Perry, in commenting on this paper, said that 
these studies were of immense practical value, because 
by the study of animal life we should probably suc- 
ceed in securing electro-chemical composition of fuel, 
which is that whereby the animal utilizes its food, and 
this means the utilization of 98 percent of the fuel in- 
stead of the waste of 88 percent of it now made in the 
best marine engines down to 991g per cent in poor en- 
gines. 

Space must still be found for a word as to the fine 
Municipal Technical School and the fine exhibit of 
industrial work there. It is pronounced exactly 
adapted to the needs of industrial workers in Brad- 
ford. A fine array of textile fabrics produced by stu- 
dents was shown. Several looms were seen in actual 
operation, also machines for testing strength of ma- 
terial. I was particularly struck by the excellent imi- 
tation of silk produced by mercerization of cotton, a 
process named after Mr. Mercer, of Bradford, who in- 
vented it. The process consists in stretching a hank 
of cotton thread taut between two bars, and, while 
stretched, immersing it in suitable liquid; several 
kinds are used, the most simple being water, which 
produces a marked effect in giving the silky gloss. 
The thread is also dyed while still stretched. While 
the mercerized fabric has very much the appearance, 
it has not at all the strength of silk. 

The next meeting will be held at Glasgow, beginning 
September 11, 1901,and the meeting for 1902 will be at 
Belfast. Some of the members already begin to talk 
of arranging another American meeting soon. 

Prof. A. W. Riicker, secretary of the Royal Society, 
has been elected president of the Glasgow meeting. 

WiuLIAM H. HALE. 
+ 
THE INTERNATIONAL PHYSICAL - CONGRESS. 

The International Physical Congress open::d at Paris 
on August 6, with President Cornu in the chair. 
Among those present were Lord Kelvin, Prof. Alex- 
ander Graham Bell, Prof. John Millis, Prof. Cleveland 
Abbe, Prof. Arthur G. Webster, Secretary S. P. Lang- 
ley, of the Smithsonian Institution, and Carl Hering. 
The French vice-presidents were MM. Cailletet and H. 
Poincaré and the foreign vice-presidents were Prof. 
Alexander Graham Bell, Sir W. Roberts-Austen, M. 
Schivendoff of Russia, Herr Warburg of Germany, 
Herr Vanderwaals of Holland, M. Exner of Austria, 
Signor Righi of Italy. 

The Congress comprised seven sections; the first 
dealing with general questions, such as measuring 
units and teaching ; second, mechanical and molecular 
physics; third, optics and thermodynamics; fourth, 
electricity and magnetism; fifth, magneto - optics, 
cathode rays, etc.; sixth, cosmical physics; seventh, 
biological physics. 

Each section was provided with a president, one 
French and two foreign vice-presidents, and two secre- 
taries. The programme included seventy-eight papers, 
which, when published, will make three volumes. 
Many of them were of the highest possible interest, 
specially those of Prof. Poincaré and Prof. Kelvin, the 
former dealing with the philosophy and methods of 
physical science, the latter with the ether hypothesis. 
The President of France held a reception for the mem- 
bers of the Congress; Prince Roland Bonaparte also 
held a reception for them. Many of the papers were 
illustrated, and demonstrations were given by MM. 
Beequerel, Curie, Cornu and others. Mme. Curie, who 
is well known for her brilliant discoveries in physical 
science, was secretary of one of the sessions, 

THE CHICAGO AUTOMOBILE SHOW. 
An international automobile exhibit and race meet 


’ opened at Washington Park, Chicago, II]., September 


18. More than four thousand persons witnessed the 
contests, and the grandstand was crowded. Among 
the events were automobile parades for manufacturers, 
races for steam, gasoline and electric automobiles, 
obstacle races, automobile parades for private owners, 
10-mile races, 5-mile races for motor tricycles, ete. The 
short distance automobile speed records were broken 
by T.“*E. Griffen, who made a mile in1:06. Alexander 
Winton made 10 miles in 16 : 02. 
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THE “FORTIS” ELECTRIC EXERCISER. 

For the purpose of combining with the benefits to be 
derived from an exerciser the hygienic effect of elec- 
tricity, the Badger Brass Company, of Kenosha, Wis- 
eonsin, have recently introduced the apparatus pic- 
tured in our illustration. 

In appearance the machine resembles the ordinary 
exerciser with elastic cords passing over pulleys ; but 
the cords here serve as conductors, and the handles as 
electrodes. Somewhat below the middle portion of the 
board a cell is held in a recess and wired to an indtc- 
tion-coil, secured to the upper part of the board, so 
that the current strength can be increased. The in- 
duced current is conducted through the elastic cords 
to the handle and back again. In order to interrupt 
the battery current and incite a secondary current in 
the coil, one of the pulleys is provided with an inter- 
rupter, which, in turning with the pulley, automatic- 
ally t:akes and breaks the circuit as it passes a contact 
secured on the pulley-block and wired to the second- 
ary coil. The pulley is suspended from a hook form- 
ing part of a movable plate which constitutes a circuit- 
controller. When the cord is pulled, the hook-plate is 
drawn forward against a stop to complete the circuit. 
When the handle is released, the hook-plate is automa- 
tically retracted to break the circuit. 

A metallic foot-plate furnished with the apparatus 
can be placed in the circuit, so that the current can be 
passed through the body. By means of a conveniently 
located switch, the current can be directed from either 
hand through the body to the other hand, or by means 
of the foot-plate through the body to the feet, or vice- 
versa. By drawing out the slide of the induction coil, 
the current can be regulated in strength to meet the 
requirements of all persons. i 

The stimulating effect of electricity has long been 
recognized by medical men. The physical development 
resulting from the use of exercisers has earned for the 
elastic cord machine a wide popularity. The benefits 
to be derived from an electric exerciser in which mus- 
cular exercise is combined with electrical stimulus 
are, therefore, so obvious that further comment is 
hardly necessary. 

SS oS 
A PHOSPHATE TRANSPORTER AT SFAX, 

The mining of phosphates comprises one of the 
staple industries of Tunisia, and at Gafsa are situated 
the extensive mines and plant owned by the Com- 
pagnie des Phosphates et du Chemin du Fer de Gafsa. 
The daily output at Gafsa by this company runs into 
several hundred tons, and large storehouses have been 
erected for the temporary storing of the product, until 
it can be dispatched to the coast. Unfortunately, the 
mines are situated 156 miles from Sfax, the port of 
shipment; consequently the question of freightage is 
averyimportant one. Asarule the company dispatch 
by rail about 700 tons of phosphates from Gafsa to 
Sfax every day. On its arrival the product is either 
transferred direct from the freightage cars into the hold 
of the ship or transferred to storehouses to await the 
arrival of the vessels. They have one immense store- 
house 262 feet in length by 65 feet wide and 46 feet high, 
constructed of armored 
cement, which is capable 
of holding 15,000 tons. 

Such a tremendous out- 
put every day necessitates 
the employment of exten- 
sive mechanical plant, to 
insure. the. phosphates 
being transferred with all 
possible speed from the 
ears to the ship or store, 
and the loading of the 
vessels. . The company re- 
cognized the importance 
of this rapid handling of 
the’ material, and conse- 
quently determined to in- 
stall a transporting . plant 
that should coincide with 
their requirements, In the 
selection of such an ap- 
pliance however they were 
hampered by two diffi- 
culties. In the first place, 
the authorities controlling 
the quay. would not permit 
the erection of any struc- 
ture, either movable or 
fixed, within less than 244g 
feet from the water’s edge, 
and neither would they 
allow any. excavations to 
be made below a depth of 
41g feet. Then again the 
company desired a plant 
that would be able to hold 
their own wagons, so that 
extra expenditure in this 
direction might be obvia- 
ted. Then again it was 
imperative that the trans- 
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porting arrangements should be done in such a man- 
ner that the phosphates should be protected from 
the weather, and that at least 3,000 tons of material 
should be transported daily. 

This transporting plant has recently been constructed 
by the Temperley Transporter Company, of London, 
who have supplied two of their traveling towers, a 
photograph of one of which we reproduce herewith, in 
order to comprehensively illustrate the principles em- 
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bodied .in the apparatus. Each tower is 75 feet in 
height, and .the transporter beams which ‘carry the 
skips are each 111 feet in length, with an incline of 1 in 
4. Two skips are provided on either transporting 
beams with a capacity of 35-hundredweight each. It 
will thus be seen that 7 tons of material can be in 
movement at one and the same time; and as the round 
trip of a single skip only occupies one minute, 420 tons 
ean be transported in one hour, which easily enables the 
contracted minimum amount of 3,000 tons per diem to 
be accomplished. 

Each tower is mounted on twelve wheels, two of 
which on either side act as driving wheels, ranning 
upon a railway of 28 feet gage. The tower is equipped 
with three platforms, the upper of which contains the 
portable boiler for supplying steam to four sets of en- 
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gines, three of which are placed on this same platform, 
and one on the platform immediately beneath it. The 
two principal engines on this upper platform serve as 
the winding engines for the transporter, and are capa- 
ble of lifting the loaded skips at a speed of 300 feet per 
minute. The remaining engine supplies the power for 
propelling the entire structure along the railway, and 
for driving capstans, ete. 

The wagons, laden with phosphates, run along the 
railway underneath the tower. These wagons are fitted 
with side doors so that the contents cannot be dumped 
out, but have to be removed by the aid of shovels. To 
accomplish this operation with celerity, the makers 
devised a large mechanical shovel, consisting of a large 
plate suspended by hinges at its upper edge, and 
which oscillates by means of a pair of cranks and 
connecting rods. The hinges are mounted on nuts, 
carried by long vertical screws, which are driven by 
gearing and so feed the shovel to its work. The shovel 
itself is almost the same length as the interior dimen- 
sions of the truck to be emptied, and at the limit of 
its downward motion its bottom edge clears the floor 
of a new wagon, when empty, by about 114 inches. 
This mechanism is driven by the single cylinder verti- 
cal engine placed on the second platform, and upon 
this also stands the operator, supervising the emptying 
of the wagons below, who is thus enabled to obtain a 
full view of the work in progress. The shovels make 
two complete oscillations per minute. 

The contents of these wagons are deposited by means 
of these shovels into two hoppers below, and these lat- 
ter are discharged into the skips traveling on the trans- 
porting beam, which are lowered by the transporters 
on to a roller bed at the base of the tower. The skips 
are then detached, run underneath the hoppers, and 
thus filled. They are then hauled back, once more at- 
tached to the traveler, and carried to the destination 
at which it is desired to deposit the contents. The 
company stipulated that the phosphates should be pro- 
tected from the weather, and toinsure this the tower 
is covered at several places with corrugated iron, while 
an ‘‘ umbrella” covers the skips while traveling along 
the transporter. 

Although this transporter performs a series of opera- 
tions, the whole of them are controlled by a single 
rope, and the engineer has but one lever to which to 
attend. Throughout the whole length of the trans- 
porting beam, at intervals of 5 feet, are arranged stops, 
and the engineer can, if necessary, lock the traveler 
for. lowering or hoisting at any one of these stops. Be- 
yond that, once he has pulled the lever setting the ma- 
chine in motion, he cannot interfere in any way with 
the cycle of movements through which the transporter 
has to go oneach occasion. Then the locking of the 
traveler at any of the stops is easily accomplished. 
When the traveler has passed the desired stop, it is 
simply pulled up and allowed to run back, when it 
locks itself automatically at the stop. 

The series of movements through which the trans- 
porter passes, once the lever has been pulled over by 
the engineer, are as follows: The skip which has been 
filled and is attached to the suspended chain is raised 
by the engineer hauling in 
the single rope which gov- 
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TO VESSELS. 


CARRYING THE PHOSPHATE FROM STORES AND WAGONS 


erns the whole operations 
until it comes into con- 
tact with the traveler, 
when it strikes a lock, 
which secures it rigidly to 
the traveler, and now both 
the traveler and skip move 
together. By now paying 
out the rope the traveler 
and skip run down the 
beam, and on reaching 
the end the contact auto- 
matically releases the lock 
securing the skip to the 
traveler, so that the skip 
descends to the desired 
point. Should, however, 
the engineer haul on the 
rope while the skip is in 
midair, it will automati- 
cally tip, and continued 
hauling in will cause the 
skip to rise once more, 
until it is again locked,to 
the traveler, when both 
move along the beam as 
before, until the desired 
stop is reached, when con- 
tact once more releases the 
skip from the traveler, and 
it immediately descends, to 
be loaded once more. 

The most salient char- 
acteristic of this trans- 
porter is the self-tipping 
device. The majority of 
such appliances require 
the bucket to come into 
contact with some heap or 
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other stop, but in this particular invention no such 
concussion is necessary, and the skip can be over- 
turned at any point in the air. 

In these transporters erected at Sfax, in order to pre- 
vent the transporting beam colliding with the masts 
and rigging of vessels the ends are hinged, so that if 
necessary they can be hauled up out of the way. 


————_— + 0 +e 


THE DAMAGE TO THE “OREGON.” 


Since the ‘‘ Oregon ” grounded in the Gulf of Pechili, 
on a submerged rock, a technical description of the in- 
juries to the ship has been awaited with interest. In 
our issue of September 1 we gave an account of an 
eyewitness of the salvage operations, and we now pub- 
lish some engravings showing the extent of the dam- 
age. A cable message from Kure dated August 29, 
1900, is. published verbatim below as it was received 
at Washington: ‘‘‘ Oregon,’ outside plating frame 
fourteen to nineteen strake A port to B starboard in- 
dentation maximum depth eighteen inches plating not 
pierced frame eighteen to twenty-five port strake AB 
extending into A starboard and larboard aft indenta- 
tion maximum depth twenty-four inches plating 
pierced over much of area up frame twenty-four and 
driven almost to inner bottom about twenty. Minor 
indentations on fore body forward frame fifty-five 
most serious keel frame ten to eleven twelve to four- 
teen three inches maximum depth strakes C D port 
frame twenty-four depth three one-half inches keel 
and larboard frame twenty-seven to thirty depth 
five inches strakes A B port frame twenty-seven 
to thirty depth four one-half inches strakes C D 
starboard frames forty-four to’forty-five depth three 
one-half inches other indentations maximum depth 
one-half inch to two one-half inches some butts rivets 
started plating’ scored in places bilge keel starboard 
buckled two places inner bottom port side buckler 
frames eighteen to twenty-four over first longitudinal 
ealking rivets started in places structural part longi- 
tudinals vertical keel floors frame eleven to thirty near 
indentations generally distorted some badly lower ends 
frames fifteen, sixteen, seventeen and floors and 
longitudinals frame eighteen to twenty-five port 
side to third longitudinal crushed vertical keel 
buckled places frames twenty-nine forward cel- 
lulose framing over minor indentations buckled 
varying extent lower plated bulkheads eighteen 
twenty-two buckled bulkheads fourteen twenty-nine 
and four and aft near frame thirty-two slightly buckled 
protective deck beams fifteen sixteen buckled at tops 
hold stanchions door frame slightly distorted bulkhead 
twenty-two pump room fire rooms fire room floor for- 
ward slightly bent six-inch branch main drain two suc- 
tions secondary drain broken certain drainage valve 
seats sea suction slightly distorted woodwork holds 
slightly damaged estimate cost permanent repairs 
twenty-five thousand time one hundred days home 
eard damaged part frame fourteen nineteen and eigh- 
teen twenty-five first mentioned undergoing temporary 
repairs other places being calked riveted in view large 
cost and long time dock permanent repairs recom- 
mended completion of temporary repairs as now going 
on. strengthening shoring weakened part structure 
building to ship’s frame with wood covered with plat- 
ing spaces to inner bottom filled cement watertight 
and structural work elsewhere to be carefully gone 
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TWO NOVEL HARROWS., 

Several harrows have been invented by Mr. William 
M. Baker, of Fortville, Ind., which are of such im- 
proved construction that we have selected for illustra- 
tion from their number two which may be of some in- 
terest to our readers. 

The first of our engravings represents part of a rotary 
harrow provided with a novel cleaning device. As a 
substitute for the rear roller usually found in such ma- 


DOUBLE HARROW AND TOOTH CLAMP. 


chines, Mr. Baker employs a series of blades, each of 
which has a hooked forward end intercurrent with the 
teeth of the preceding roller. The downward and rear- 
ward inclination of the forward edges of the blades 
serves to direct the trash to the rear; while the up- 
wardly and rearwardly inclined edges of the blades 
cause any trash which might be carried up between 
adjacent hooks to passdownward. The hooks likewise 
serve to pulverize the soil. 

The second of our engravings represents a double 
harrow, the teeth of which are adjustably held in a 
simple clamp. The two harrow frames constituting the 
implement are located within a main frame, and are 
provided with supporting-bars journaled in the sides 
of the harrow-frames. The trunnions of.the innermost 
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clamps are formed with slots of unequal length, so that 
the forward wall of the upper slot will engage a notch 
in the tooth when the plain forward surface of the 
tooth is in engagement with the forward wall of the 
lower slot (Fig. 2). The teeth are firmly held in place 
by set screws. 

The central teeth on the supporting-bars, as shown in 
Fig. 1, are provided with arms connected by a shifting- 
bar. Standards on the main frame receive and guide 
each shifting-bar, the standards being provided with 
apertures adapted to register with apertures in the 
outer ends of the shifting-bars. By means of these 
shifting-bars, the harrow-frames can be readily ad- 
justed up or down, and the teeth be given any desired 
angle. The shifting-bars are secured in adjusted posi- 
tion to the standards by passing pins through register- 
ing apertures. 

at 6 a 
The World’s Shipping. 

Lloyd’s Register, the new edition of which has just 
appeared, gives as usual, a vast amount of valuable 
statistics relating to the mercantile marine of the en- 
tire world. There are now 28,422 vessels having a ton- 
nage of 29,043,728. Great Britain has 10,838 vessels and 
her tonnage is 14,261,254. From this it will be seen 
that the numerical proportion of British ships is not 
so great as is the case with some other countries, 
because the greater part of her ships are of larger 
size than those of other -countries, and more of them 
are steam vessels, It is gratifying to note that the 
United States comes next to the British Empire. We 
have 3,185 vessels, with a tonnage of 2,750,271 ; Ger- 
many has 1,710 vessels having a tonnage of 2,650,033. 
Then comes Norway with 2,380 vessels with a ton- 
nage of 1,640,812; then France, with 1,214 vessels hav- 
ing a tonnage of 1,350,562, and Italy with 1,176 ves- 
sels having a tonnage of 983,655 ; Sweden has a great- 
er number of vessels than France, having 1,433, but as 
the ‘vessels are smaller, the tonnage is only 687,272. 
Japan has 1,066 vessels, the tonnage being 574,557; 
Holland, 406 vessels with a tonnage of 530,277; Den- 
mark has 802 vessels with a tonnage of 519,011; Aus- 
tria-Hungary, 270 vessels with a tonnage of 416,084. 
Greece, Brazil, Belgium, Portugal and Chile all have a 
tonnage in excess of 100,000. Thesteam tonnage of the 
British merchant navy is superior to that of all other 
countries combined, but nearly half of the tonnage of 
the United States is made up of sailing vessels. Great 
Britain has more than 1,600 steamers of 3,000 tons and 
upward. Germany has 127 of the same size; the 
United States 120, and France 60. Great Britain now 
has 24 steamers with a register of 10,000 tons or more. 
os 
Bees as Poachers. 

A very interesting case has originated at Warwick, 
N. Y., and if the decision is sustained on appeal, a 
most important precedent will be established. Bees 
owned by one person punctured the peaches of another 
while they were ripening, extracting the juice from 
the fruit, thus destroying it. The plaintiff placed his 
dainages at $250. 

Local experts gave testimony in both peach growing 
and hee keeping. The justice gave judgment to the 
plaintiff to the amount of $25 and costs. If the case 
is sustained, it will render the owners of the bees liable 
in damages for their incursion on thé premises of other 
property holders, the same as horses, pigs, and other 


View from Port and Underneath, Showing Injury to Keel between Frames 
14 and 19. Kure, July 25, 1900. 


over far as practicable drain pipes doors valves over- 
overhauled.” 

It is possible that the Navy Department will soon 
issue an amplification of this cable message illustrated 
by diagrams. 

+ 0) 

Two logs of African mahogany from one tree have 

been sold in Liverpool for $7,680. 


INJURY TO UNITED STATES BATTLESHIP “OREGON.” 


supporting- bar of each harrow-frame enter the winged 
hubs of a shaft centrally mounted in the main frame. 
Thus a very simple method is provided for independ- 
ently pivoting each harrow- frame i in the main frame. 
In order that the supporting-bar may not ‘be weak- 
ened, the teeth are adjustably screwed in clamps of the 
form shown in Figs. 2and 8. The shank ofeach tooth 
is notched. The upper and lower members of the 


View from Port, Showing Temporary Patches Put on by Diver over Injuries 
between Frames 19 and 24. 


trespassers. A few years ago a suit was brought in 
Delaware County against a farmer to recover on a 
claim .for pasturing bees. The plaintiff alleged that 
the bees had no right to obtain sustenance and mate- 
rial for making honey for the benefit of the owners 
from his property without compensation. The conten- 
tion of the plaintiff. was sustained and judgment was 
entered. 
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THE MAREORAMA AT THE PARIS EXPOSITION. 

The amusement section of the Paris Exposition has 
occupied the serious attention of some of the cleverest 
mechanics Europe has produced. At many places in 
the Champ de Mars and Trocadéro sections are pano- 
ramas and side shows of all kinds which vary greatly 
in merit. Some of them are highly interesting even 
from a scientific point of view. The Maréorama is 
one of the most attractive of the many panoramas, 
and is located on the Champ de Mars near: the Quai. 
Here the spectator may enjoy a trip in the Mediterra- 
nean from Marseilles to Constantinople, touching Al- 
giers, Sfax, Naples and Venice on the deck of asteamer 
worked by acontrivance which causes it to roll and 
pitch as at sea. Nothing is wanting to complete the 
deception. There are smoking funnels, steam whistles, 
etc., while varied scenes of sea and shore pass in re- 
view as the spectator steams along the coast. He ex-. 
periences the zigzag lightning and the crashing thun- 
der of the tempest; he views the sunrise, and later 
sees a night effect. 

The Maréorama has required the exercise of pe- 
culiar mechanical talents of a high order. In its con- 
struction two problems had to be solved: first, that of 
effecting the unwinding of two canvases each. 2,460 
feet long and 4214 feet high, and also giving a double 
swinging motion to the platform carrying the specta- 
tor. The problem was at last finally solved in a very 
ingenious manner by M. Hugo d’Alesi, a painter who 
has made a specialty of painting well-colored and 
realistic landscapes for railway and steamship com- 
panies’ advertisements. He is also well known as a 
poster artist. Many decorative and scene painters 
worked under his direction for eight months to trans- 
fer his sketches to the 215,000 square feet of canvas 
which is unwound for the spectator. The visitor to 
the Maréorama stands on the deck of 
a ship, which is made to pitch and 
roll mechanically. The wind whistles 
in the rigging as it grows to a tem- 
pest. As the voyage progresses, the 
rocking of the ship becomes more vio- 
lent, there is the usual sound of the 
screw and of the steam siren. Even 
the smell of tar is detectable. To add 
to the illusion, deck hands are hurry- 
ing about the deck, ostensibly to help 
any who may suffer from mai de mer. 

One of the canvases unwinds to the 
starboard and the other to the port 
side. Both are wound on cylinders at 
the ends of the vessel. The latter are 
concealed by curtains and decorative 
motives. The same system is used in 
both canvases. The problem which 
confronted the builders of the pano- 
rama was that the canvases, each of 
which comprises 107,500 square feet, 
must be made to pass from one cylin- 
der to the other end of the vessel-and 
be wound on another cylinder. The 
cylinders being vertical, it was, of 
course, necessary to sustain the great 
weight of canvas at various points, in 
order‘to prevent it from sagging. M. 
d’Alesi adopted a very ingenious ar- 
rangement for surmounting these diffi- 
culties. Each cylinder ends at the top in a truncated 
cone, of which the large base points upward, and upon 
the entire surface of which are arranged hooks ac- 
cording to a helicoidal curve. 

The cylinders are supported by floats, which permit 
them to move in a vertical direction a distance equal 
to the height of the truncated cone. They are re- 
volved by hydraulic motors situated at the very top of 
the construction. The upper edge of the canvas is re- 
inforeed with a thin band of steel, containing aper- 
tures at regular distances, which are adapted to engage 
hooks attached to short horizontal iron rods, secured 


to the lower extremity of small trolleys, which are . 


connected with each other and which run upon a rail. 
The housings of the trolley wheels are connected at 
the top by rods, so that when the mechanism is started 
one trolley wheel follows the other on the rail at a 
foreordained distance, thus carrying the canvas with it. 
Yokes are attached to the superstructure which car- 
ries the rail, and at the bottom of the yokes are rollers 
which are adapted to press the canvas into contact 
with the hooks secured to the trolley. The result is 
that a positive motion is imparted to the canvas with- 
out any danger of the canvas slipping or sagging. At 
the beginning it is unwound for the entire length of 
the vessel, and the steel band at the top is engaged 
with the first hook at the small base of the cone 
of the winding cylinder. When the latter is set in 
motion by the hydraulic motor, the band detaches 
itself from the nearest trolley hook, and the apertures 
with which it is provided present themselves opposite 
the hooks of the cone, our small inset diagram show- 
ing the path of the canvas, the trolleys moving ina 
eurve as they approach the cone. As the canvas winds 
by the ingenious mechanism, its weight causes the 
sinking of the float that carries the cylinder, and the 
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hooks of the cone situated at different points present 
themselves in succession at the level of the point at 
which the steel band detaches itself from the hooks of 
the carriages of the trolleys. Naturally the adjust- 
ment of each of-the hooks to the winding drum, or 
cone, was a delicate piece of work, because the exact 
point was dependent upon the weight of the canvas, 
and as the latter is not entirely homogeneous, its 
weight is not the same at all points. It varies likewise 
with the size of the painting. These differences were 
corrected by weighting the lower edge. with small 
plates of lead placed in pockets. After the apparatus 
was once adjusted, there was no further difficulty. 

The spectator stands upon a platform which repre- 
sents the deck of a transatlantic steamer. In order to 
give the deck on which the visitor stands a rolling and 
pitching motion, the well-known Cardan suspension 
system is used. 

Thevessel proper is mounted centrally upon an iron 
frame which is 16 feet square, and which is journaled 
in such a manner as to allow a longitudinal or pitching 
motion to be imparted to the body of the vessel. The 
journal rests upon two trunnions, which, in turn, are 
mounted upon another frame which is journaled at the 
center insucha manner as to allow a lateral or rock- 
ing motion to be imparted to the body of the vessel. 
The trunnions carrying the lower frame are mounted 
upon masonry piers. At each end of the platform of 
the vessel are two pistons which operate in hydraulic 
cylinders which are connected by means of a conduit. 
A chain is. attached to the extreme end of the main 
platform of the vessel. By means of this chain the 
pitching motion may be imparted to the body of the 
vessel by an electric motor. 

By means of a Stephenson link-motion the ampli- 
tude of the movewent can be varied. For the pitch- 
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ing, it is possible to proceed to a maximum of 20 inches 
on each side of the horizontal plane, say 40 inches of 
the total displacement. for the extremities. For the 
rolling, it is possible to have 8 inches. An electric 
motor actuates the pumps designed for the hydraulic 
motors and elevators employed in the construction an- 
nexes. Two other and smaller electric motors actuate 
the sectors that effect the traction upon the chains for 
the displacement of the platform. 
Neen EE 
German Mask Industry. 

Paper masks are made by doubling one sheet of a 
specially prepared paper, wetting it, and moulding it 
by hand over a face form ; it is then dried by artificial 
heat and cut off of form. Openings are cut for eyes, 
nose, and mouth, and it is painted and decorated by 
hand as desired. The paper used by Sonneberg manu- 
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have no trouble in getting good prices, and are making 
handsome profits. These calculations are on the cheap- 
est staple goods ; on specialties the gain is considerably 
more. 

Wire masks are wade by stamping a piece of wire 
netting about one foot square over aface mould in a 
large machine, inclosing the rough wire edges in a 
narrow strip of lead, and painting. The latter is done 
by hand in oil colors. The prices of these masks have 
undergone little change during last year, but an in- 
crease of about 4°7 cents the dozen is looked for next 
season. The present selling price of the cheaper masks 
is 47°6-cents the dozen. The wire is at this date selling 
for $8.83 per 220 pounds, but this is an extraordinarily 
low price. 

Gauze masks are made by woulding over a clay face 
form adoubled piece of cheap linen gauze that has 
previously been soaked in a starchy paste. The sticky 
linen is made to adhere to the form, and this is set on 
a stove and dried for about twenty minutes. The linen 
is then taken off and openings cut for the eyes, mouth, 
and nostrils, It is painted as desired, and makes “Ore. 
of the most practical masks known. The gauze mask 
is used considerably in the United States, but the 
larger portion of them are made therein by machines 
owned by two firms, one in New York and the other in 
Findlay, O. 

a et 
A JAPANESE TRADE MARK, 

Of all the patent documents published throughout 
the world, it is doubtful whether any possess for us a 
more curious interest than the specifications, copy- 


' rights and trade marks issued by the Japanese govern- 


Noe 
of 


FN uenpe quips heute 


SP eeladp 


facturers is made in. Oeslau and Schleusingen, and 


costs at present. about 33 cents per 480 sheets. One 
sheet makes three of the common masks, The paint-. 
ing of cheap masks costs about 12 cents the gross; the 
moulding of face costs about 14 cents per gross. Pack 
ing is figured at about 3 per cent, as the masks are 
rolled in brown paper, the ends being folded in to save 
string. The expenses are estimated at about 15 per 
cent, leaving the net profit 20 to 22 per cent, as the 
complete article sells at present at about 42°8 cents per 
gross. The cash discount varies from 2 to 5 per cent, 
according to the size of order and reliability of pur- 
chaser. Last year the masks sold for about one-third 
of a cent each, says Consul O. J. D. Hughes, of Coburg, 
and next year’s price is expegted to be 43 cents per 
gross. The-cost of raw paper next year, it is estimated, 
will be higher, and there will be an increase in the cost 
of painting. The hair used for mustaches, etc., cost 
last year -15°5 to-17 cents per pound. Manufacturers 
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A JAPANESE TRADE MARK FOR WEBSTER’S DICTIONARY. 


ment. Some idea of the oddity of these papers, with 
their characteristic script extending after the Japanese 
fashion up and down the page and the artistic orna- 
mentation not always found in legal 
documents, is conveyed by the accom- 
panying fac-simile reproduction of a 
certificate of registration for a trade 
mark for Webster’s Dictionary, ob- 
tained through our agency. Trans- 
lated the paper reads : 
CERTIFICATE OF REGISTRATION. 

Registration No, 14,544. Class No. 65, 
Books. Proprietor, G. & C. Merriam 
Company, 499 Main Street, Spring- 
field, Mass. 

The trade mark represented in the 
fac-simile having been decided by the 
examiner of the Patent Bureau as per- 
missible of registration, the same has 
been this day entered in the Register 
of Trade Marks, with the register num- 
ber above written, and this certificate 
hereby issued. 

KENTARO YANAGIYA, Director, 

Imperial Japanese Patent Bureau. 

Tokio, June 14, 1900. 

ooo. 
Panama Hats. 

The hat for summer wear which is 
termed ‘‘ Panama” does not really come 
from Panama; Ecuador is its real 
home, but the industry extends to 
Peru and even to Yucatan. The 
bat is known all through Latin Ame- 
rica as “ jipijapa,” in honor of the city where its 
manufacture was first started. It is only outside of 
the countries which ;:roduce it that the hat receives 
the name of ‘‘ Panama.” | In its fabrication the leaf of 
a small plant is used which grows abundantly in the 
country. The leaves have the shape of a fan and the 
plant is known as the Carludovica palmata. In 
buying one of these hats it is necessary to find out two 
things: first, if the straw is whole, and second, if it is 
not stiffened.| The weavers split the straw with such 
perfection that unless the purchaser is accustomed to 
such examination, it is very difficult to tell the differ- 
ence between a hat made of whole straw and one made 
of split straw, although the former is worth several 
times one of the latter. Good torquilla is white and 
stiff enough not to need any gum, and only the ordinary 
hats are treated. 

The finest hats ever made were by a native named 
Palma, and were exhibited at the Paris Exposition 
when Napoleon III. was Emperor. The best two were 
bought by a French gentleman for 1,000 francs ($193) 
and presented to the Emperor and Marshal MacMahon. 
Palma is now dead, but there are two or three others 
who possess equal skill. 

Monotony in shape has been, perhaps, one of the 
chief causes why the hats have not been more popular, 
but if dealers would take up the matter the natives 
could easily make any style desired. Ladies’ hats may 
be worn a number of successive seasons ; cleaned and 
retrimmed, they appear perfectly new. 
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Tue Astrakhan electric tramway, which has recently 
been opened, has a single track with a total length of 
121g miles. The boilers for the power house are con- 
structed for naphtha fuel. 
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Science Notes, 

A marble statue of Apollo, with the head in a fine 
state of preservation, has recently been unearthed ‘near 
Athens. Its workmanship shows that it belongs to 
the fifth century B. C. 


The city council of Denver is considering a bill for 
the destruction of germs in railroad cars passing 
Shrough that city. It calls for the thorough fumiga- 
tion and disinfection of all sleeping cars passing 
through Denver. It is thought that this will lessen 
the chances of contagion. 


Captain Cagni, of the “Stella Polaris,” the vessel 
used by the Duke of Abruzzi in his Arctic expedition, 
confirms the report that the Duke intends to organize 
a new expedition. He denies the existence of Peter- 
man Land, and he also states.there are no islands 
north of Franz Josef Land. * 


The determination of the recalescent point of nickel 
steel has been made by two Americans, Messrs. H. 
Souther and F. 8. Flavel, for the Pope Manufacturing 
Company. It appears that the recalescent point of 
0:25 carbon steel is a little over 1,600° Fah., while that 
of 0°50 carbon steel is between 1,350° and 1,400°, and 
that of 5 per cent nickel steel, with 0°25 carbon, is 
about 1.040° Fah. The recalescent point of pure nickel 
is 1,.112° F. This furnishes an explanation of the super- 
sensitiveness of nickel steel to heat treatment. The 
proper annealing temperature for the simple carbon 
steel is, according to Mr. Souther, a full red, while for 
nickel steel the heat should not be overa “cherry” 
red. : 


The meteorological department of the Japanese gov- 
ernment, as described by a pamphlet issued by the 
Tokio Observatory, is a very complete and practically 
useful organization. It has about 1,000 stations. Elec- 
trical, earthquake, and other exceptional phenomena 
are regularly observed in addition to the usual meteo- 
rological observations. All vessels belonging either to 
the imperial or merchant service which are over 100 
tons burden are compelled to make observations at 
regular intervals six times a day, and the logs are for- 
warded. to the central observatory. ‘here is a re- 
gular service of weather telegraphy and storm warn- 
ings. The-average success of these forecasts is 82 per 
cent, and of the storm warnings 70 per cent. The pre- 
sent director is Prof. K. Nakamura, of Tokio Uni- 
versity. 


A new process for the refrigeration of meat has 
recently been patented by a German firm which is 
vastly superior to the principle of freezing the meat 
as is at present generally adopted. A few days ago a 
vessel arrived in the Mersey from the River Plate 
with a consignment of meat which had been preserved 
by this. new system. The treatment of preservation 
is accomplished by sterilized air. At the port of ship- 
ment, some bullocks and sheep were placed in aspecial 
chamber, the air of which was subsequently freed from 
all impurities by means of a special process, and the 
temperature reduced to 20 degrees below freezing 
point. The chamber was then sealed, and when opened 
at Liverpool, after a voyage of thirty-four days, the 
carcasses were found to be in perfect condition. A piece 
of meat was cut from one animal and cooked, and 
when tasted was found to be as fresh and as savory 
as if it had only been killed a few hours. There 
was a complete absence of the peculiar taste which is 
such a prominent characteristic of the prevalent pro- 
cess of freezing meat. It is generally regarded in Eng- 


land that this process will revolutionize the freezing : 


and preserving trade. 


Mr. Hogarth, the director of the British School at | 


Athens, has recently returned to England, and given 
an account of his excavations in the Sacred Cave of 
Zeus among the Cretan Mountains, about 2,000 feet 
above the level of the sea. This cave is sacred to Zeus, 
because he is supposed to have been hidden therein 
by his mother, Rhea, to save him from his father, who 
was addicted to cannibalism. For several years past 
discoveries of ancient relics have been made by the 
natives. Mr. Hogarth therefore determined to system- 
atically explore the cave and for several months past he 
has been employed in this task making many remark- 
able discoveries. During the excavations one day, 
a laborer rested his candle in a little niche, with the 
immediate result that a scintillating brilliancy was 
emitted from some object behind it. Examination 
proved it to be an offering placed there over 3,000 
years ago. In other niches of the stalactite pillars 
were unearthed weapons, needles, and many other 
similar curios,’ valuable relics of what had been offered 
to Zeus.’ To enable Mr. Hogarth ‘to carry out his work 
with complete thoroughness, women were employed 
to explore the cave, since their eyes are sharper than 
those of the men. They withdrew the treasures from 
their secret hiding places by small tweezers, and were 
extremely zealous in the work, for the simple reason 
that Mr. Hogarth handsomely remunerated them for 
everything they discovered. So successful have been 
tlie researches, that Mr. Hogarth estimates that it will 
occupy him seven years to study and to classify the 
antiquities. 


- her sea-going qualities. 
‘power of 11,298, which is 298 above the contracted — 


Seientivic American. 


Engineering Notes. 

The Lehigh Valley Railway is using a system of let- 
tering on its locomotives which indicates the pulling 
capacity of -each class, 

Experiments carried on at the University of Illinois 
show that coal washing removes a considerable per- 
centage of the slate and ash ingredients and 50 per cent 
of the sulphur, rendering the coal more fit for gas- 
making and coking. 

The contract for the transportation of mail by the 
Third Avenue Electric Road from !the Post Office to 
the Grand Central Depot will not be renewed. The 
service hardly pays and there is considerable danger 
of passengers being struck by the mail car. 


An immense dockyard is to be constructed at Ant- 
werp to cope with the exigencies of the rapidly increas- 
ing shipping trade of that port. When completed it 
will cover no less than sixty-seven acres. The scheme 
has received the financial support of several of the 
most prominent shipping owners in Germany, 


The South Metropolitan Gas Company, of London, 
has made a trial of American coal, and has found it 
superior to English coal, as regards the quantity of 
gas yielded, and also in its illuminating power and the 
quantity of coke it produces. It is dearer than Eng- 
lish coal, but its quality more than makes up for the 
difference in price. The company used 3,700 tons as a 
test. 


A lamp-post has been introduced in England which 
combines a fire hydrant, tap and fire-alarm box. The 
hydrant can be used for fire purposes, filling water 
carts, and for street flushing, while the small tap can 
be used by an individual for domestic water supply. 
There is a water meter and siphon at the bottom, by 
which the water is shut off from the hydrant, thus 
preventing it from freezing. 

All the English railway companies have now ar- 
ranged to allow an extra weight of luggage accom- 
panying passengers to be taken free of charge. The 
free weight of luggage will in future be: For each 
first-class passenger, 150 pounds ; for each second-class 
passenger, 120 pounds; and for each third-class pas- 
senger, 100 pounds; instead of 120 pounds, 100 pounds 
and 60 pounds respectively. 

A machine for hulling rice has been invented by a 
citizen of Cincinnati. The working part of the ma- 
chine is a carborundum wheel or cylinder. There are 
corrugatioris on the surface, and these are deep and 
sharp to cut the hull without injuring the kernel. The 
rice will be fed upon the roll from the hopper above, 
and a stiff brush will hold the grain to the wheel while 
the hull is being takenoff. A fan will then separate 
the husks from the grain. 

The Atchison, ‘Topeka & Santa Fé Railway is en- 
couraging the sugar beet industry, and a hundred flat 
cars are now being remodeled to enable them to handle 
sugar beets eeonomically. The cars .will resemble 
ballast cars, in that six doors will be arranged on each 
side hinged to a top rail, for side-dumping the beets at 
the unloading shed at the sugar mills. In order to 


unload, it will only be necessary to turn the lever, and . 
the doors will open upwardly, and the beets will roll . 


down an inclined plane into the storage bin, says The 
Railway and Engineering Review. _ 

The Queen of England’s new steam yacht is at pre- 
sent undergoing the. official. steam trials. She has 
been through her forty-eight hours steaming tests, 
with complete satisfaction, and a long journey is con- 
templated, probably to New York and back, to test 
With a mean indicated horse 


power, the speed attained in her power trial was 
20°53 knots, the mean air pressure being 6. Rough 
weather was encountered at times, but although the 
yacht rolled a little, she proved herself-a good sea 
boat. The vessel is equipped with the Belleville water 


tube boilers, which in the trials have proved very suc- 


cessful and quite up to the standard anticipated by 
the Admiralty. The yacht is being rapidly completed 
for sea. 


The municipal authorities of Leeds, England, have 
been so defrauded by their tram conductors that they 
are introducing a novel ticket machine, which will put 
en effectual stop to the nefarious practices of their em- 
ployes. The machine registers each passenger and 
records the fare. It is only 54.inches square by 134 
inches deep, yet it performs a whole program of opera- 
tions. When the passenger tenders his fare to the con- 
ductor, the latter takes the ticket from the machine. 
But as it issues therefrom, the date; the exact time of 
the day at which the ticket was issued; the stage to 
which the fare carries; the number of the machine 


from which it was issued; and an advertisement are - 


printed simultaneously in an instant upon the ticket. 
The amount of the fare paid by.the passenger is also 
recorded on a dial in front of the machine. The ma- 
chine also records the total number of pence received 
during the whole journey and the number of passen- 
gers who have paid their fares. By means of this in- 
genious little contrivance, the dishonesty of the con- 
ductor is completely checked. 
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Electrical Notes. 

The Niagara Falls Power ;Company makes a nomi- 
nal charge for allowing visitors to see the installation. 
The receipts go to charity. 

In Austria the use of electrical power distribution in 
mills and factories is becoming widespread and almost 
universal in the important textile industry. Recently 


‘a plant has been installed at Roverado, in the Sourh 


Tyrol, in which 400 velvet-weaving looms are operated 
by polyphase electric motors from a central power sta- 
tion. Severe practical tests are said to have shown 
high efficiency and entirely satisfactory operation. 

The omnibus companies whose vehicles traverse the 
same route followed by the Central Electric Railway, 
of London, have considerably felt the effects of their 
new rival. For the second week after its opening the 
receipts of the London Road Car Company decreased 
by $6,920, and those of the London General Omnibus 
Company by no less than $16,453. On the other 
hand, the receipts of the railway for the same period 
amounted to $25,210, an increase of $3,595 upon the 
traffic receipts of the first week, representing an aver- 
age daily increase of 12,000 passengers. 


Electric power transmission is giving a new impetus 
to industries in the south and east of Europe. At 
Sinaia, the summer residence of the King of Roumania, 
a fine water power on the river Prahova has been de- 
veloped, and its energy will be transmitted forty-five 
kilometers (twenty-nine miles), and distributed to a 
number of industries in the lower valley of the river. 
In the extensive petroleum fields in the neighborhood 
a considerable demand for current has arisen. A high 
tension system of distribution is used, the pressure on 
the main transmission circuits being 11,000 volts. 


The penny-in-the-slot system of distributing: gas 
through the poorer and artisan districts of London has 
been so successful that attempts are now being made 
to supply the electric light in the same way. The 
vestry of Battersea have erected a large generation 
station which is nearly completed, and have laid the 
necessary cables down inthe roads. The fixtures are 
installed in the house free of cost to the customer, 
who simply pays for the amount of electricity he con- 
sumes. The profit derived from this method of dis- 
tribution is sufficient to enable the authorities to re- 
coup themselves for the“initial cost of the installation 
of fittings in the houses. 


Mr. George Rumker, of the Hamburg Observatory, 
has been conducting some interesting experiments with 
a view to measuring the length of a flash of lightning. 
During a thunderstorm, a few weeks ago, he had set up 
his camera, and succeeded in recording upon his photo- 
graphic plate a flash of lightning, which struck a tower 
about 550 yards distant from his camera. From the 
distance he was from the tower, and the focal distance 
of the camera objective, Mr. Rumker succeeded in cal- 
culating the breadth of the flash, which was one-fifth 
of aninch. On each side of the main flash of lightning 
are seen many ramifications, which Mr. Rumker at- 
tributes to the strong gale that was raging at the time, 
but they have imparted to the discharge the curious 
effect of a ribbon torn to shreds. 


The starting of three-phase induction motors is the 
object of a recent invention of Herr V. Fischer-Hin- 
nen,.of Prague, Austria, says Engineering News. In 
series with the secondary winding is connected a large 
non-inductive resistance, which is shunted by a coil 
having low ohmic resistance, but high self-induction. 
All that is required to start the motor is to close the 


switch connecting the primary winding with the mains. 


The induced currents in the secondary are at the 
beginning of high frequency, and neither the itnped- 
ance coil nor the olimic resistance will allow a very 
large current to pass. But, as the motor speeds up, the 
frequency becomes lower and lower and the apparent 


‘resistance offered by the impedance coil, falls corre- 


spondingly, until at full speed it was very small. The 
presence of the coil has only a slight influence on the 
normal running of the motor, there being a slight di- 
minution of the power factor and aslight increase im 
the amount of slip. 


The X-rays have been subjected to a novel purpose in 
Calcutta. A thief was supposed to have stolen a dia- 
mond worth 10,000 rupees and to have effectually 
secreted it on his person. by swallowing it. Expert 
thieves in India temporarily secrete small valuables of 
this description in thethroat. Itis called ‘“‘ pouching,” 
and the thieves undergo special training in order to 
render them proficient in the art. The plan is very 
simple. A small piece of lead is attached to a thread, 
and this the neophyte swallows, then by the action of 
his tongue he guides the lead to the orifice of the sac in 
thethroat. The pupil is prevented from completely 
swallowing the lead by the piece of thread which the 
teacher holds. When the man has become skillful in 
this act of swallowiag. the leaden pellet is coated with 
lime, which has the effect of enlarging the sac so that 
it becqmes capable of retaining large articles. In the 
case of Calcutta the Roentgen rays revealed the pres- 
ence of some obstacle in the throat, but its precise 
identity could not be gathered. 
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Electric Cooking at Paris Exposition. 

One of the most extensive applications of electric 
cooking is that which has been made at the restaurant 
in the basement of the Spanish pavilion. The instal- 
lation which has been made there demonstrates the 
great advantages of this method and shows that it is 
adapted to all the requirements of an establishment of 
this kind. As the Spanish pavilion contains a number 
of collections of great value, the government author- 
ized the establishment of a restaurant in the basement 
only on condition that no coal, gas, or petroleum 
should be used, on account of danger from fire. The 
electric system was thus almost compulsory ; it was, 
however, quite an undertaking to establish a plant of 
this kind, as over four hundred meals per day were 
served, with the complicated menu necessary for a 
high-class restaurant. The installation was made by 
Parvillé & Company, of Paris, and is now in successful 
operation. The outfit consists of a large range, two 
large broilers, two ovens, a hot water reservoir, a veg- 
etable boiler, and a small heater. The principle of the 
apparatus consists in the use of a metallo-ceramic re- 
sistance, based on the fact that the conductibility of 
metallic powders is diminished by mixing them with 
powder of refractory material. On account of the 
great pressure and high temperature used in making 
resistance-pieces of this kind, they are very solid and 
easily handled, and may be raised to incandescence in 
free air without deterioration. The powder is pressed 
into different forms, such as pencils, bars, or plates, 
and any desired resistance may be obtained. The con- 
sumption of energy in proportion to the heat given off 
is within reasonable limits. The pieces are easily re- 
placed without taking apart the apparatus. In the 
lurge range, which measures 8 x 6 feet, there-are eight 
fireplaces, each consisting of a group of these resistance- 
bars, which are raised to a bright red by. the current 


and will support a temperature of 1,200° C. without 


deteriorating.. Four of the fireplaces consume 25 am- 
peres at 100 to 110 volts, and the other four 20 amperes. 
The heat not utilized by direct radiation is used to 
heat a series of intermediate plates by which the cook- 
ing is finished. The temperature is adjusted to any 


desired degree by means of a regulator, and any one of 


the resistance-bars may be cut out when desired. _The 
two broilers: give a high temperature, and heat ‘from 
above, avoiding the falling of fat and the consequent 
odor ; these take a current of 25 to 35 amperes. Of the 
two ovens, one is arranged to be heated by the lower 
part and consumes 20 amperes ; the second has several 
heaters placed in the upper part and connected to dif- 
ferent circuits, so as to be used independently or to- 
gether. It roasts every day at least 75 pounds of meat: 
at one operation, taking about 30 amperes. The veg- 
etable-boiler and hot water reservoir have each a capa- 
city of about 60 gallons. For the coffee, tea, etc., a 
small heater of two fireplaces is used, besides a water 
bath. The different heaters are constructed of sheet 
iron, with solid iron corners and braces ; they are made 
with double partition, the interior space being filled 
with asbestos, This installation has worked very regu- 
larly since the first of May, and demonstrates the prac- 
ticability of electric cooking when applied on a large 
scale. 
Cee ee eae 
Weight of Elephants? .‘Tusks. 

Sir Samuel Baker gives the weights of the. largest 
African: elephant tusks he -ever -saw.as‘ 172. and 188 
pounds respectively. Tiffany -&-Company,-of New 
York, have now a pair weighing respectively 224 and 
239 pounds. Their correspond- 
ing sizes are: Length, 10 feet % 
inch and 10 feet 314 inches; ¢ir- 
cumference, 23 inches and 2414 
inches. The tusks of the extinct 
Elephas ganesa were sometimes 
12 feet 4 inches long and 2 feet 
3 inches around. A mammoth 
tusk from Alaska is 12 feet 10 
inches long and 2214 inches 
around, but the average tusks 
of this animal are 7 feet to 9 feet 
long and only 60 pounds to 80 
pounds in weight. The tusks of 
the mastodon are thicker than 
those of the mammoth, a large . 
one being 9 feet 4 inches long 
and 23 inches around, 

—__—- #0 -——___- 

H. DE VRIES records the océur- 
rence, in a‘ culture of @inothera 
jamarckiana, of a single individ- 
ual differing in several distinct 
points of-structure from the 
parent form, and presenting all 
the characters of a distinct spe- 
cies. These specific characters 
were repeated: for three gener- 
ations without exhibiting any 
tendency to return to the parent 
form. M. de Vries names the new 
species Ginothera gigas.—Comp- 
tes Rendus. ; 


Scientific American. 


PENETRATIVE QUALITY OF LIGHT 
PHOTOGRAPHY. 
BY J. W. KIME, M.D. 


AS TESTED BY 


Ordinary sunshine falling upon the surface of the 
body penetrates the tissues to a considerable depth. 
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NEGATIVE MADE-BY RAYS OF LIGHT PASSED 
THROUGH THE HUMAN BODY. 


The condensed actinic rays of the sun passgentirely 
through the human body. 

For the purpose of determining this question a series 
of experiments have been made by the writer, assisted 
by Photographer G. I.. Hostetler, of Fort Dodge, Iowa, 
in which we were able to demonstrate that the actinic 
rays of the sun, when sufficiently concentrated, may be 
made to pass through the thorax of an adult; from 
front to back, with sufficient intensity to reproduce a 
picture upon an ordinary photographie dry plate. The 
method of procedure was as follows : 


‘Ihe person on whom the experiments were to be: 


PRINTS FROM NEGATIVE AND POSITIVE TAKEN 
BY RAYS PASSED THROUGH THE HAND. 


made was taken into the photographer’s dark room 
and the plates were applied with great care, that all 
rays of light save those that traversed the thorax 
might be excluded. 

-The direct rays of the sun falling upon the reflector 
through ,the skylight are focused upon the chest} of 
the person upon whose back has been placed the sensi- 
tized plate on which the picture is to be taken. A 


‘ STUDIO, SHOWING METHOD OF MAKING NEGATIVES, 
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transparency on glass of a valley in the Klondike was 
used as the original from which the picture was to be 
made. This was fastened to the sensitized plate and 
the two were placed on'the back between the scapule 
of a man weighing 150 pounds, the transparency being 
placed next to the body with thé new plate im- 
mediately behind it. Over these were placed black 
paper, black cotton wadding, several large black cloths, 
and over this his coat was drawn and all were securely 
fastened by means of long black bandages. He was 
then taken to the light room, and the reflector was 
turned upon the chest for fifteen minutes. After ex- 
posure he was again taken to the dark room and the 
plates were removed, and the illustration shown was 
developed on the photographic plate. 

The upper engraving represents the scene in the 
Klondike valley. 

In producing this picture all sources of error were 
carefully excluded, and the operation was repeated 
many times on various persons, and always with like 
results. 

To further test the reliability of the procedure and 
to insure that the picture was not produced by contact 
of the transparency with the plate, aided by the body 
heat or by some undetermined influence other than the 
light transmitted through the body, plates were ar- 
ranged in.the same manner and for like periods of 
time, without attempting to pass the light through the 
body, and no picture developed on the plate. 

The middle engraving represents a positive and neg- 
ative picture of the Mason City and Fort Dodge depot, 
and, in the back-ground, the Fort Dodge High School 
building, taken through the hand of the writer, which 
is more than oné inch in thickness. 

The same care was here exercised to prevent the en- 
trance of light as above described. Time of exposure, 
five minutes. 

These photographs establish the fact that the actinic 
rays of thesun, when sufficiently concentrated, may 
be made to pass entirely through the body of a full 
grown man. 

~The rays of light pass through the integument with 
considerable difficulty, more readily through muscular 
tissue, and much more readily through bone. In pro- 
ducing a picture through the cheek the light passes 
through but a single thickness of the skin and the pic- 
ture is reproduced almost instantly. 

“The reflector used in taking these experiments is a 
compound cireular mirror, 30 inches in diameter, and 
is. overlaid: with blue glass. 

‘It is so constructed that all the light which falls upon 
it is fogused upon a spot 6 inches in diameter at a dis- 
tanée of 8 feet in front of it. Thus a very powerful 
blue-light is brought to bear upon the parts. 

‘The heat rays of the-solar spectrum are largely con- 
tained in thé red band, while the actinic, or chemic, 
rays are much more abundant in the violet and ultra- 
violet bands ; thus by utilizing the blue light we get a 
much greater percentage of actinic light in proportion 
to the heat rays than if ordinary white light be used. 

Heretofore, light has been applied to the treatment 
of diseases of the skin only, no one supposing that it 
would penetrate to any distance into the body. 


60 ee" 
Moldavite. 


A curious mineral called moldavite, or bouteillenstein, 
attracted considerable attention among the geologists 
in Austria and Bohemia. The mineral is in glassy ovals 
from an inch to an inch and a half long, and is char- 
acterized by various markings, 
which look somewhat like finger 
impressions, while others form a 
network of furrows, which seem 
in part a rough radial arrange- 
ment. 

They have been regarded by 
some authors as relics of pre- 
historic glass manufacture, but 
this view does not appear to 
have been sustained. Dr..Suess, 
the Austrian geologist, finds re- 
semblances between them and 
meteorites, and the general dis- 
position of students seems to be 
to regard them as of extra-terres- 
trial origin. Resemblances have 
been pointed out between them 
and the obsidian volcanic bombs 
found in Australia... In Bohemia 
the moldavites. occur in sandy 
deposits, which are assigned to 
the late tertiary or early diluvial 
period. 

A CORRESPONDENT from Bos- 
ton. states..that. the difficulty 
of. forcing .a.. button or shirt 
stud.through a.starched but- 
tonhole maybe entirely over- 
come by. rubbing the back of 
the buttonhole with common 
paraffine wax. 
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THE NEW ARMY 16-INCH GUN. a slowerburning powder, giving less initial pressure develop even greater velocity and energy than this, 
The 16-inch rifle is the first of a series of similar gi- (these being the qualities constantly. sought for: in the with a relatively small increase in the chamber pres- 
gantic weapons which were proposed for the.sea-coast manufacture-of smokeless powders), thp gun would  sure.. Even on the basis: given above, however, this 
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defense of the United States. 
The Endicott Board, which 
took the whole subject of sea- 
coast defense into considera- 
tion a few years ago, came to 
the conclusion that eighteen | 
of these enormous weapons 
should be made for the pro- 
tection of New York. The 
board also recommended that 
ten 16-inch guns should be 
mounted at San Francisco, 
eight at Boston, and four at 
Hampton Roads. It is not 
likely that this. policy will 
prevail; for the time’ being, 
however, and until others of 
like caliber be constructed, this 
gun remains the most powerful 
piece of ordnance extant. 


DIAGRAM SHOWING METHOD OF BUILDING UP 16-INCH GUN. 
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Guns of large caliber have:™ 


been constructed in other coun- 
tries, but a comparison shows 
how great is the ballastic superi- 
ority of the American gun over 
all others. Guns of the largest 
caliber ever built were the Ital- 
ian gun with a caliber of 17°75 
inches, the. French gun of 16°5-° 
inch caliber, and the Armstrong 
gun which is carried on the bat- 
tleships ‘ Benbow” and “Sans 
Pareil”. of : 16 25-inch caliber. 
Not one of these, however, can 
compare in point of energy and 
range with the 16-inch gun, the 
manufacture of which is nearing 
completion at the Watervliet 
Arsenal gun factory, New York. 

The range and energy of. the 
gun will, of course, vary with 
the quality and amount of pow- 
der used. Constant experiment 
is resulting in the production of 
greatly improved smokeless pow- 
ders, and the question of the 
actual performance of the gun 
can only be determined when 
the conditions 
of its trial tests 
are known. If 
a charge of 
powder. made 
from the pres- 
ent army -for- 
mula were 
used, the gun 
would require 
a powder 
charge of 576 
pounds of 
smokeless pow- 
der, or if the 
old black pow- 
der were used, 
1,176 pounds 
would be re- 
quired. With 
a powder pres- 
sure in the 
chawber of be- 
tween 37,000 
and 388,000 
pounds to the 
square inch, 
it is estimated 


test eee eee ee 120.978 MIES-- ----------- ---- 2 


POWDER CHARGE 576 POS. 


: DIAGRAM SHOWING RANGE OF THE 16-INCH GUN. 
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HEIGHT OF PARABOLA, SAmiueS = UD shows an enormous. cue 
WEIGHT OF PROJECTILE 2.370 POS. _periority to any of the large 


guns above mentioned. The 
Italian gun, 
throws a projectile weighing 
2,000 pounds with a muzzle 
velocity of 1,700 feet per sec- 
ond and an energy of. only 
40,000 foot-tons; an energy 
something less than one-half 
that of the new army gun; 
the French gun projectile, 
i%, weighing 1,700 pounds, with 
i “%e. a muzzle velocity of 1,700 feet 
per second had a maximum 
energy of 36,000 foot-tons; 
while the English gun projec- 
tile, weighing 1,800 pounds, with 
a muzzle velocity of 2,100 feet 
per second showed a total en- 
ergy of 51,000 foot-tons. _ The 
maximum energy of.the Italian 
gun was-thus 45 per cent, the 
French gun 41 per cent, and the 
English gun 65 per cent that of 
the Watervliet Arsenal gun. 
From the accompanying dia- 
gram showing the method of as- 
sembling the gun, it will be seen 
that it does not differ materi- 
on! -- i ally, except in the proportion or 
tained eee ee : distribution of its parts, from 
the average built-up army gun. 
It consists of a long inner tube ; 
a heavy jacket extending from 
the breech to about 6 feet be- 
yond the trunnions; the chase 
hoops, extending from the jacket 
to the muzzle, and the jacket 
hoops, inclosing the jacket and 
extending from the breech for. 
about half the length of the 
gun. The length of the gun is 
49 feet. 2%, inches; diameter of 
breech, 5 feet ; of muzzle, 2 feet 
4 inches; and the bore is 16 
The: total weight of the 
forgings of the gun as received 


for instance, 


from the steel 
works was 368, - 
000 pounds. 
The finished 
gun will weigh 
about 300,000 
pounds, leav- 
ing the amount 
of steel remov- 
ed from differ- 
ent parts dur- 
ing manufac- 
ture about 
68,000 pounds. 
The projectile 
of the gun will 
be 5 feet 4 inch- 
es in length, 
and the. pene- 
tration in steel 
at the, muzzle 
corresponding 
to the energy 
given above is 
(De Marre’s 
formula nor- 
mal _ impact) 
42°3 inches. 


that the gun By the cour- 
would throw tesy of the 
a projectile War Office, 


weighing 2,370 
pounds witha 
muzzle veloci- 
ty of 2,300 feet 
per second 
and a muzzle 
energy of 88,- 
000 foot-tons ; 


SCVANM-NLY. 


but it is likely JACKET BEING REMOVED FROM THE SHBINEAGE THE 16-INCH GUN BEING LOWERED INTO THE 


that by using 


FURNACE, 


SHRINKAGE PIT. 


under authori- 
ty given Colo- 
nel J. P. Far- 
ley of the Ord- 
nance Corps, 
commanding 
the Watervliet 
Arsenal, New 
York, we are 
enabled to 
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present: three. very interesting photographs... show- 


ing: thes gun in. the: boring: lathe, the- handling. of. 


the. jacket: preliminary: to its: being. shrunk:.on. to 
the tube, and the lowering of gun into the shrink- 
age pit to receive the locking or “ D” hoop. At our 
request, this officer has also furnished us data from 
published official records relating to the oil and steam 
furnace and to the operation of the shrinkage of the 
gun jacket. 


“The oil and high pressure steam shrinkage furnace for the 16-inch gun 
consists of a vertical, cylindrica] 13-inch fire-brick wall resting upon eolid 
rock in the southeast corner of the shrinkage pit, the maximum depth of 
which is 60 feet. Being upon the 30-foot level and 27 feet 9 inches high, 
the top of the furnace is 2 feet 8 inches below the floor level. Fuel oil is 
supplied through a 3. inch pipe from a 5,000 gallon tank upon the hill, and 
enters the furnace through twenty burner openings in five tiers of four 
burners each. The burner consists.of an oi! pipe enveloping a small steam 
pipe, with a small hole at the end of each pipe. The steam, issuing with 
high velocity through the smal! opening in the end of the pipe, carries the 
o1] with it as a spray, thus supplying an exceedingly hot flame. The direc- 
tion in which the burner points may be slightly varied by the bolts and 
nuts, a form of ball-and-socket joint of limited motion. To prevent the 
hoops being excessively heated where the flames would impinge, causing 
unequal expansion and even affecting injuriously the physical properties of 
the metal, a muffle or cylinder of one-half inch boiler steel surrouuds the 
hoop to be heated, and prevents actual contact of the burning gases with it. 

“ Operation of Shrinkage of Jacket.—To drill the workmen in handling 
the jacket, weighing about 74,000 pounds, and especially to drill the crane- 
men in the operation of lowering the jacket into place on the tube, which 
operation had to be directed from a position 70 feet below the crane cage, 
a wooden tube one-tenth inch less in diameter than the bore of the jacket 
when cold was constructed and placed in position in the shrinkage pit, and 
for a week two drills per day were held of the entire shrinkage operation. 
Finally, on March 28, 1900, ut 2:30 P. M., the jacket being in the furnace, 
the burners were started to heat it for shrinkage. The expansions were 
tried at eight different spots a number of times. During the following day 
it was allowed to soak in the furnace with intermittent heating during the 
following night, and on the morning of March 30 its seating on the. tube 
was atteritpted, but without success ; and a week after the first attempt, on 
April 6, 1900. at 4:30 A. M., the furnace burners were again lighted to. heat 
the jacket: During this heating the jacket was measured to determine its 
expansion three times, and on April 7 wae successfully shrunk in place. 
‘his operation took the entire day. An examination commencing at.7:30 
A. M. was completed and the jacket returned to the furnace by 8:30 for 
addition#! heating at the breech end. It was again removed at 10:30, being 
out of the furnace at 10:41, measured and in position over the tube at 11:05, 
centered and started to lower over the tube at 11:16, and in place at 31:23. 
Preparations had been so made that water was applied to the muzzle end 
in less than one-half minute after the jacket was in place, and the applica- 
tion of water continued until) 8:15 P. M., four water rings being used until 
about 4 P. M., the number of rings being then reduced to three, and during 
the last two hours of the cooling to two water rings. So. much water was 
used during the cooling that by about 4 P. M. the lower part of the shrink- 
age pit was filled with water to a depth of from 25 to 27 feet, notwithstand- 
ing the fact that the pit was practically free from water when the operation 
was commenced and the steam pump was running constantly. This pump 
continued to run even when submerged by as much as six feet of water, 
and soon after the number of water rings was reduced to three, the capacity 
of the pump caused thewater to fall rapidly.” 


The gun without the jacket weighs 102,000 pounds, 
and the jacket 76,000 pounds. 

The difference between the outside radius of. the 
gun itself and the inside radius of the jacket after it 
was heated was only six one-hundredths (0°06) of an 
inch, It will be readily understood that to lift. the 
huge mass of steel out of the furnace, swing it over the 


gun and lower it accurately into position required,the 


greatest care and good judgment. Any inequality in 
heating, the smallest fragment of an error in measure- 


ment; the slightest variation of alinement between the | 


jacket and the tube in the pit, would have ruined the 
work of many wonths of careful preparation ; for had 
this jacket stuck fast upon its tube before it was in the 
correct position, it would have been a problem to puz- 
zle over. 

Undoubtedly the most spectacular teature in connec- 
tion with this gun is its enormous range, which is esti- 
mated at about 21 miles, or to be exact, 20°978. miles. 


This theoretical range has been calculated by Major: 


James M. Ingalls, Fifth United States Artillery, for 
many years instructor at the Artillery School - for 
officers at Fort Monroe, Va. The firing table for this 
gun prepared by Major Ingalls shows that the above 
range is obtainable with a muzzle velocity of 2,300 feet 
per second, the necessary angle. of elevation of ‘the 
piece being'40°. ‘The trajectory of the projectile shows 
that in ranging to 20-978 miles the shell would reach 
the maximum elevation of 30,516 feet. This is enor- 
mously greater than the maximum range hitherto ob- 
tained-by any other gun, which at present stands to 
the credit of a Krupp 9°45-ineh gun, which was fired 
on the Meppen range, in the presence of the Emperor 
of Germany, on April 28, 1892. The measured- range 
was: found to- be 22,120 yards, or ronghly speaking, 
124g miles. ‘The greatest height reached by the Krupp 
shell in-its flight. was 21,456 feet, and the time occupied 
between the firing of the gun and the striking of the 
projeetile was 702 seconds. It was pointed out that 
had this gua been placed at Pre St. Didier in-the Alps, 
elevated to 44°, and fired, its shell would have ranged 
8,956°8 feet higher than Mt. Blanc, and its fall would 


have been in the neighborhood of Chamounix on the 


other side of the range. This performance, great as it 


was, becomes positively insignificant compared. with. 


the capabilities of the new.army gun. To show what 
it coull‘aceomplish, we have'prepared the.accompany- 
ing range. diagram. In a map of New York and 
vicinity the gun is supposed. to. be set up.at the Bat- 
tery... With: a radius of 20978 miles a circle is struck 
inelosing: the territory that would be reached by the 
projectile ‘of: the huge weapon. Pointed to the north, 
the. gun would throw its shells far beyond New 
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Rochelle.on the Sound, and Tuckahoe.would be-¢asily 
within. range, ..as- would be-: Hastings-on-the-Hudson, 
The. circle inclosing its zone of fire: would. pass through 
Hempstead and Long Beach on Long Island, and its 
shells would pass far above Sandy -Hook and fall half 
a mile beyond the Atlantic Highlands; Keyport and 
Perth Amboy would be open to attack, as would West- 
field and Millburn in Jersey, while the residents at 
Orange could hear the huge projectiles roaring high 
overhead, to fall nearly seven miles distant in the val- 
ley beyond ; Paterson would be within reach with four 
miles to spare, and Ridgewood would be an easy mark. 

Adopting the method pursued by the German artil- 
lerists to give a graphic picture representative of the 
range, we have prepared the accompanying profile 
showing Pike’s Peak, Colorado, with Mt. Blanc super- 
posed above it, the combined height of the two moun- 
tains being 29,926 feet. As the extreme height of the 
trajectory of the 16-inch gun is 30,516 feet, or above 534 
miles, it will be seen that it would rise higher than the 
combined height of these two mountains by 590 feet. 
On the base line of the profile are marked various well- 
known localities between a line on the Battery to 
Hastings-on-the-Hudson, with the distance shown in 
niles. 

—— OO Oe 
New Chemical Reactions. 

A series of reactions has been discovered by Mr. P. 
Cazeneuve by which a very sinall proportion of some of 
the metals, even zo'599 part, may be detected, the solu- 
tions giving a fine blue or violet tint. In the case of 
chromium, the experimenter claims that a solution of 
rovss0y Part of the metal gives a decided. violet color 
which is quite characteristic. These reactions are ob- 
tained by using the diphenylearbazide, which is trans- 
formed by certain metallic. salts to diphenylearbazone, 
losing two atoins of hydrogen. This action is especially 


noticed in the case of mercurous, cuprous and ferrous. 


salts, which give a very intense, color. The organic 
compound used as a reagent should be in a pure state ; 
it is obtained thus. by crystallizing it in concentrated 
acetic acid, or even better in acetone, and drying it at 
60° C. It is then dissolved in benzine, in which it is 
slightly soluble. To produce the reaction, the metallic 
salt in very dilute solution is.agitated with the benzine 
solution, when the characteristic.color appears. The 
copper salt gives a fine violet: color, which passes into 
the benzine; it is not decomposed by agitating it with 
ferrocyanide of potassium. The mercurous salts give a 
dark blue tint, and ferrous. salts a pinkish color, which 
becomes brown when agitated with the ferrocyanide. 
Solutions of ty¢500 give a strong coloration, and may 
be thus detected when other reagents fail. The color 
is destroyed by the addition of mineral or organic acids 
in excess. The other metalsdo not produce this re- 
action, except in the case of gold:and silver, which 
give rose tints with precipitation of the metal. . The 


most remarkable reaction is that of chromium; in the ; 
state of chromic acid, zy9}599 part of the meta), or even - 
less, is detected, giving a reaction which is not, to be... 
confounded with the preceding. -It is only necessary.to . 


acidify the aqueous solution of chromic acid or chrom- 
ate with hydrochloric acid, and:to add the organic 
compound in powder in excess, and agitate. A fine 
violet color is obtained, which is, no doubt, due to the 
formation of chromated organo-metallic compounds of 
a basic nature. The. reaction is characterized by the 
fact that it is stable in the presence of excess of acids ; 
it is thus given by no other metal. The color is not 
taken from the water by benzine, out it will pass into 
amylic aleohol. 
Coal. in England. 

Now that the question. of exporting American: coal 
to. Europe, and thus securing the markets. that have 
hitherto been controlled by England, is being so 


-widely discussed in consequence of the high prices de- 
manded by Engiish colliery owners, it is interesting to 


study the magnitude of England’s market for. coal 
upon the Continent. For the first seven months. of 
this year England has exported no less than 26.044 227 
tons, an ‘increase. of 1,059,655 tons upon the quantiry 
exported for the same period in 1899. The principal 
purchasers of this aggregate were France, (termany 
and Italy. The following tables will show. what is the 
present demand in these countries for English coal in 
comparison with the two previous years : : 


1900 1899 1898 
BYENByocnewe See se cena 4,936.428 3,930,969 3,033,023 tons. 
Germany...........+0.0:% 3,240,808 2.788.747 2,427,826 “* 
1) 3,060,715 3,389,509 . 2,689,014 “ 


It will thus be seen that,.with the exception of Italy, 
the exports .to the principal. European markets: have 
increased. In London a little while ago a great outcry 
was raised against this enormous export. of. coal, as.it 
was felt that it was only being purchased for the use 
of the various Continental fleets. Toa certain extent 
this is indubitably true, but at. the. same time there is 
a remarkably increasing demand.for.coal for the Euro- 
pean markets.: The English celliery..owners are mak- 
ing a rich harvest asa result of; their..enhanced :prices. 
The aggregate amount of coal exported from England 
for the. first- seven months last. year was. valued at 


they arexnot ideal vehicles in which to travel. 
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$64,610,200,. whereas .this.year the value of the exported 
coat for the-same:period is estimated. at $104,251,270, an 
inerease.of about eighty per. cent: Notwithstanding 
the high increase in prices, the demand is greater than 
the supply. The English Adiralty are just placing 
their contracts, which wust: necessarily run into two 
or three hundred thousand tons, and many of the large 
corporations, manufacturers and railway companies 
are tendering for their annual supply. 
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; Automobile. News. 

Chicago now has an automobile club, and among its 
inewbers are enrolled most of the prominent auto- 
mobilists of the city. It is estimated that there are 
400 automobiles in Chicago. | 


Buffalo has a very active automobile club, the mem- 
bers of which are constantly taking clubruns. Owing 
to the splendidly paved condition of the city, Buffalo 
affords an additional field for the use of the auto- 
mobile. 

Albert C. Bostwick, of New York, won a10-mile open 
automobile championship at the Tri-State Fair at 
Guttenberg, N. J., September 18. The fastest wile of 
the championship race was made in 1 minute 27 
seconds. 


The New England Electric Vehicle Transportation 
Company is doing considerable business at Boston, 
having 154 automobile vehicles of various kinds, and 
about 60 more are to be added for delivery wagon pur- 
poses. The mileage since October 2 of last year was 
112,000 miles, and between 400 and 500 tons of batteries 
are handled every day at the station. 


A large number-of automobiles will be sent through 
the country.as movable headquarters for political ora- 
tors. With their.:aid it is possible to hold meetings at 
places far.away from railroads, but which are still ac- 
cessible by:roads.. Many people in the rural districts 
have neverseen an automobile, and they would have 
curiosity. enough.to turn out to view them. 


The experiments. with automobiles by the Austrian 


army in their maneuvers in, the Carpathian Moun- 


tains have been of a most exacting nature. Tweive 
automobiles, each of 32 horse power, started from Vi- 
enna en route to Taslo in Galicia, 480 miles distant. 
The road was via the Carpathian Mountains, which, in 
some instances, involved a climb of 3,250 feet. The 
hills, as may be naturally supposed in such a mountain- 


. ous district, were often very steep, an incline in one 
* case attaining a gradient of as much asi1in6. The 


automobile, however, behaved very well throughout 
the whole of the journey, only occupying thirty-two 
hours to cover the distance between Vienna and Taslo, 
which is an.average speed of 15 miles per hour. 


An attempt:is:now being made to provide London 


with motor omnibuses. This improvement is to be ac- 


complished by ‘the Motor Traction Company. At the 
present:moment, there are two petrol-motor buses ply- 
ing between Oxford Circus and Kensington Gate, but 
They 
are cumbersome and ugly, and create tremendous 
noise while traveling. Still, the experiments through 


‘which these buses have passed have been produc- 


tive of valuable experience, and several improve- 
ments upon them have been made. ‘I'he type of bus 
at present under construction will possess all the good 
features and none of the drawbacks of the experi- 
mental vehicles. At present, the cost of these vehicles 
is $2,000 each, a sum which is rightly considered exces- 
sive in view of. the imperfections still inherent in the 
vehicle. 


The automobile risk is attracting the attention of 
underwriters. of.aecident policies in the United States, 
and the fire hazards are creating considerable interest 
abroad. Sonie serious losses have resulted from the 
destruction of motor carriages. A writer in a foreign 
insurance journal describes two heavy losses: “A 
friend of mine; manager. of a. leading insurance office, 
issued a policy for .£700 upon:a motor car, rate two 
guineas per cent. Tie owner and his wife were going 
for a ride, and had just taken their seats, when, before 
it had even moved; the car became a sheet of flame. 
No efforts of the groom tade any impression on the 
fire, and in'a few. minutes nothing was left except a 
barrow-load of old metal.. Fortunately, no one was in- 
jured. . Five: hundred pounds was accepted in settle- 
ment of the. dainage. - Again, only recently, a motor 
car was being driven from Harrogate to Leeds. Half 
way on the road a pairof nervous horses were met, and 
the car driver had reason to rapidly apply his brakes, 
when over went the car into aditch. The petrol at 
ouce fired, and in an instant the whole was a mass of 
flanie. ‘1'he owner of:the vehicle was standing near, an 
interested spectator, watehing his £500 motor consumed. 
Quite apart from the hazard, nothing could be more un- 
satisfactory .to insure, because upon: the slightest acci- 
dent by fire to.a.good motor car the whole has generally 
to. be returned to the makers, frequently in Paris ; and, 
what. with the monopoly, the-delicacy and skill of 
workmanship necessary, together with the high rates 
of such labor, etc., the bill generally works out to about 
the price of.an eutirely new vehicle.” 
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ABORIGINES OF THE NILGIRIS IN sOUTH INDIA: 
_ The Nilgiris are a group of mountains 6,000 to 8,000 
feet high connected with the western ghauts just south 
of Mysore and are inhabited by five interesting native 
tribes, of whom four are aboriginal. The-fifth tribe is 
that of the Badagas,.so called from Vada, which weans 
north. Three hundred years ago these people came 
from the north, viz., the Canarese country, after the 
breaking up of the great kingdom of Viajayanagar and 
they have maintained the Canarese language and the 
worship of Siva, which they brought from their north- 
ern home. They now number 20,000 and are very con- 
spicuous near the large towns of Coonoor and Oota- 
camund, where they are the bulk of the day laborers. 
They have a yellowish clayey complexion like the soil 
in which they toil. 

The lowest of the four aboriginal tribes are the Irulas, 
who live on the lowest slopes of the hills. They are of 
the Mongolian type of countenance and sell the pro- 
duce of the forests to buy grain. They have no mar- 
riage ceremony, but each boy chooses a bride for him- 
self when he is old enough. 

They worship Vishnu under the name of Rangasami 
at a prominent peak known as Rangasami’s Pillar. 
Their language is like the Tamil of the south country. 

A more conspicuous tribe are the Kurumbas, who 
live on the higher slopes in hamlets of four or five huts 
each. The huts are constructed of wattle and mud. 
They live on roots and game and sell jungle produce. 
They also make baskets and milk-vessels out of bamboo 
stems, and play rude instruments at the funerals of the 
Todas. 

Like the Irulas they have no marriage ceremony, but 
allow the youths to make their own choice, and their 
widows ean remarry. 

They are very light, the men averaging only one 
hundred pounds in weight. “Stupid as a Kurumba” 
is a native proverb, but it is said they always tell the 
truth. Their number on the Nilgiris is hardly a thou- 
sand, but there are branches of this tribe on the 
Palani and other ranges further south. 

Our engraving shows a group of Kurumba women 
and children belonging to a branch called Mudu- 
vas. The meaning of the name is ‘ back carriers,” 
and they explain it by saying that once one of their 
women put her child down while she was at work 
in the jungle and a tiger carried it off. So ever since 
they have carried their children on theit' backs, even 
while at work. The picture shows the small children 
slung on their mothers’ backs. It also shows the pro- 
fuscness with which the women adorn themselves with 
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rings, bracelets and necklaces.. The.advance toward 
civilization is shown by. the-caps on the boys’-heads. 
Somewhat more-numerous:than the Kurumbas of 
the Nilgiris and much morein evidence are the Kotas, 
the industrial tribe of the mountains. They live in 
seven villages, each containing from thirty to sixty 
huts. The only door of a hut is 46 inches high by 26 
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inches wide. They keep cattle, but do not mi!k them. 
They practice the industrial arts and till the land ; their 
lands being the most fertile spots on the mountains, 
The women make clay pots on a wheel. 

A Kota may. have.but one wife, unless that one is 


-barren... Widows may remarry. 


While the average weight of the men is only one 
hundred and five pounds, 
they are twice as strong as 
the Badagas. Yet they are 
despised because they live 
on earrion, and may not 
approach a Badaga temple. 

Each Kota village has 
two temples and two 
priests, who are heredita- 
ry. ‘They recognize one 
god and his wife. 
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Their possession of the-best lands indicates.their hay- 
ing. come early enough to get first choice, and. that, 
therefore, they must have. preceded the. Badagas,. who 
are the-only other. cultivating tribe. It. is.said. that 
they were originally brought from the plains to work. 
for the Todas, 

The Todas, the’ fifth tribe referred to, are the most 
singular of all the people on the mountains, and as such 
have become objects of great curiosity to all visitors to 
the Nilgiris. One man of them. was even taken to-thé 
Chicago Exposition. They were formerly hunters and 
are now buffalo herders. 

They have a copper hue and features of. the Cau: 
casian type. The women have a more. aquiline nose 
than the men. The average weight of the. men is 111 
pounds. 

_ They have long hair curled at the ends and the women 
are careful to keep it in curls, thus differing from most 
women of India, who think curly hair a misfortune. 

They area lazy set. The men refuse to do anything 
but herd buffaloes and collect tribute from the Badagas 
and Kotas; and at the present time they beg from 
Europeans, who are pauperizing them with constant 
gifts. The women work asortof embroidery on clothes 
with Nilgiri nettles for stitching and English needles. 
Formerly the Katos made needles for them. 

They live in hamlets of five huts each called ‘‘munds.” 
Three of these huts are dwellings, one a dairy temple 
and one a calf stable for buffalo calves. 

They have a hundred munds seattered over the 
mountains. Hach dwelling hut has no other opening 
than the little front door, 32 inches high by 18 inches 
wide, and one has to crawl in on all fours. These oval 
pent-shaped huts are of bamboo fastened with rattan 
and covered with thatch. 

They practise polyandry and, to a limited extent, 
polygamy. 

A woman, when married to a man, is the wife of his 
brother as well, though the marriage ceremony is per- 
formed only with the eldest brother. Infanticide was 
formerly practised with reference.to female infants, 
but the British government puta stoptoit. = 

When a woman salutes a man she raises his feet, one 
after the other, to her forehead. An old woman, how- 
ever, may receive this honor from a man. 

Todas have games that they play something like 
‘* puss in the corner” and “ tip-cat.” 

The dairy temple is the abode of the priest, who only 
canenter it, and women may not come near it. The 
priest keeps and milks the sacred buffalo herd. 

The Todas fear their priest, thinking that God dwells 
in him and makes known his will through him. 

The initiation to the priesthood is very severe. For 
eight days and nights a candidate must stay alone in 
the jungle, with no covering on his body and no other 
protection than that afforded by the juice of a certain 
tree rubbed on his body. He may retain office as long 
as he likes, and the usual term is three or four years. 

Once a year a buffalo calf is sacrificed. Their- wor- 
ship is mostly buffalo worship. .Their songs are in 
praise of their buffaloes. The only.occasion when they 
are known to have risen higher than their buffaloes in 
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song is the time when they composed a song in praise 
of a missionary lady working among them, on her de- 
parture for England on furlough. 

When a Toda dies, several buffaloes are slain to ac- 
company him to the other world, and his arm is placed 
around. the horns of one of the slain buffaloes. 

They have green funerals and dry ones. The green 
funeral consists of the burning of the body with its 
attendant sacrifice of buffaloes and other ceremonies. 
The ashes are left to the winds. 

The dry funeral is one that takes place at the begin- 
ning of each year in memory of all who have died the 
previous year. They gather together in great numbers 
and slaughter a number of buffaloes and perform many 
ceremonies. The flesh of the slain buffaloes is given 
to the Kotas, who furnish the music. The names of 
the dead are never mentioned again. They think that 
a string bridge leads to heaven and that hell isaswamp 
full of leeches. They have no idols, except as they may 
have. borrowed one or two from the Hindoos.. Their 
worship is that of the elements and ancestors and has 
a pastoral coloring that indicates a Vedic origin. 
They have no written language, but their lady mis- 
sionary has introduced the Tamil character to provide 
books for them. 

They number 750. No one has ever been baptized asa 
Christian. One became a candidate and had prepared 
himself to arrange his matrimonial affairs in accordance 
with Christian requirements, but when it came to the 
loss of his share in the buffaloes of his family, he could 
not endure that and went back to his heathen life. 

The Todas receive tributes of grain from the Kotas 
and Badagas. If a Badaga refuses tribute, all they do 
is to prepare to occupy a ‘‘mund” near the Badagas’ 
fields. The Badaga would pay much rather than have 
a herd of buffaloes overrunning his crops, so the tribute 
is soon fortheoming. 

The buffaloes are in a semi-wild state, and have been 
Known to chase cyclists on the roads. 

Three of the illustrations show respectively a Toda 
hut, a Toda man, and a group of Toda women with 
their embroidery over their knees. 


HStieutific American. 


They do not seem to be decreasing, but rather are 
on the increase. But their constant cry for ‘‘elam” 
(alms) indicates a degeneration of character resulting 
from the curiosity they excite among all foreigners. 

Madura, South India. J. 8S. CHANDLER. 


+ OO 
Home-made Koumiss. 


Koumiss is usually prepared by causing cow’s milk 
to ferment by addition of yeast. A far better result is 
obtained, however, if mare’s milk is employed, for this 
is used by the nomadic tribes of South Russia, who 
consume kouwiss almost exclusively during the sum- 
mer. The better product is caused by the fact that 


mare’s milk is poorer in caseine and fat than cow’s © 


milk and hence much more digestible than the latter. 
To use cow’s milk with advantage for the production 
of this refreshing beverage, it is well to lessen the per- 
centage of caseine by dilution: with water and then to 
produce a mixture resembling mare’s milk by adding 
sugar. Forthe preparation of koumiss, it is best to 
dissolve milk sugar in water and to add the solution 
in the proportion stated below.’ Next, rub up pressed 
yeast with brown sugar with a little of this liquid to a 
pasty consistency and add this paste to the milk mix- 
ture. The liquid obtained is now left to ferment in 
well closed champagne bottles, the pressing in of the 
cork being conducted with care, since the quality of 
the resulting drink is particularly dependent upon the 
closure. The filled: bottles are kept at a moderate 
temperature for several days for fermentation pur- 
poses, shaking them daily for about ten minutes to 
prevent the caseine from settling. Great care must be 
exercised in agitating the bottles, since a high pressure 
is occasioned by the gas generated in the fermentation, 
and the bottles, not carefully selected for this purpose, 
are apt to crack, thus causing injuries. Therefore, it 
is advisable to wrap up the bottles in a cloth while 
shaking. After a few days the bottle contains a 
beverage which is valuable as a readily digestible food, 
especially in the case of stomach troubles, but also. as 
an excellent refreshment for healthy people. For one 
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champagne bottle with one-third water-diluted milk 
use two teaspoonfuls of white sugar dissolved in a 
little water, and a Kttle yeast; let the fermentation 
proceed at about 20° R. (77° F.)—Technische Berichte. 
a 
Turkey Orders Warships. 

The Turkish government has just placed an order 
for six cruisers at the German shipbuilding yards at 
Kiel, and a contract for two torpedo. boats, which are 
nearly completed, has been given to the Ansaldo ship- 
building yard at Genoa, 

ns 
The ‘Current Supplement, 

The current SUPPLEMENT, No. 1291, is of remarkable 
interest. The first page engraving is devoted to the 
‘Fish River Caves near Sydney, Australia,” and is ela- 
borately illustrated. ‘‘Inaugural Address,” of Sir 
William Turner, President of the British Association 
for the Advancement of Science, iscommenced in this 
issue. The third installment of ‘‘ Mechanical Stoking” 
is also printed in this number. “The Chinese Army” 
is a timely article, as is also one on the ‘‘ Exhibits in 
the Metallurgical Section of the Paris Exposition.” 
‘* American Engineering Competition—XI.” deals with 
machine tools. “A New Railway Test Oar” is fully 
illustrated. ‘‘Chemical and Technical Education in 
the United States” isa most interesting and valuable 
paper, and the first installment is given in this issue. 
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RECENTLY PATENTED INVENTIONS. 


Electrical Apparatus. 


CONDUCTOR AND COLLECTOR FOR ELEC- 
TRIC RAILWAYS.—ARtuHUR PetzEnBireeEr, Berlin, 
Ger.nany. A high electromotive force is not allowed by 
city authorities in the case of overhead or rail conductors 
because of the danger incurred. It is the object of this 
new construction to overcome the obstacles presented by 
this rule.* -A conductor-casing is used having an elastic 
strip on each side of its slot, one strip being secured to 
the casing by springs and the other to the casing by a 
hinge.’ The elastic strip undergoes only a slight lateral 
movement on the collector-arm passing, whereas the 
second hinged strip is turned back when the collector- 
arm passes through, being closed afterward by its own 
weight. 


taneously. 


planes. 
cating file-bar. 


saw-teeth. 


Engineering Improvements, 


tightly upon the wrist-pin, but also forms a continuation | 
of the smooth friction.surface required forthe interior of 


Miscellaneous Inventions. 
FISHING-FLOAT.--LorEnzo P. Gisson, Little Rock, 


is customary to form a mold of the exact size of the 
curb desired and then to tamp this with the concrete or 
cement mixture and leave the mold in place until the 


edge of the saw. 


Vehicles and Their Accessories. 


the bushing, thereby performing two functions simul- Ark. This float effectively maintains an upright position 


in the water withont. dependence upon the tug of the 


SAW-SHARPENING MACHINE. -- GRANVILLE | line at the lower end of the float, by which arrangement 
BaRTLETT, Station C, Detroit, Mich. 
of that form in which the saw is held in a clamp, and the 
filing- bar, with file, is reciprocated in guides across the 
In the present case a clamp is em- 
ployed, composed of three separate parts having two 
spaces for receiving and clamping the saw in different 
Bolts pass through the three parts of the clamp, 
and a movable file-carriage with guides receives a recipro- 
Not only is a full movement secured for 
the file, but there is no obstruction to a full view of the 


The machine is } the lower portion of the line can be left entirely free, 
without a sinker of any sort, if such arrangement be de- 


sired, and yet maintain the float in vertical position. 


INHALER.—Prrer T. Donovan, Manhattan, New 
York city. The inhaler consists of a wire-body having 
spring-clamps at its upper portion adapted for engage- 
ment with opposite sides of the cartilage of the nostrils. 
Receptacles supported at each side of the body below 
the clamps are designed to contain an absorbent material 
for healing agents. The inhaler is to be used for the 
treatment of catarrh, asthma, bronchitis, and like ail- 
ments, and is to be worn particularly at night. 


BED-COUCH. —JoHn THompson, Brooklyn, New 


mixture has hardened sufficiently to retain its shape. 
The mold is then removed and taken to another point in 
the curb, where it is againused. These cement-curbs 
are usually formed in place, for which reason it is de- 
sirable to have a device which can be readily moved and 
adjusted to different curves. For this purpose the in- 
ventor employs an arrangement comprising a framework 
or yokes, with retaining-plates mounted thereon to slide 
toward and from each other. The plates are operated 
by cams journaled upon the yokes. 
PRINTING-STAMP.—Jonn W. ADAMS, Pinebluff, 
N.C. The invention provides a printing-stamp with 
rubber type, having a great number of printing data as- 
sembled in compact form and so arranged that any line 
of printing matter can be quickly brought into position 
to make an impression, thus obviating the employment 


VEHICLE AIR-BRAKE.— Wit1u1am J. DonaLDson, 
JR., Avenue Hotel, Galveston, Tex. The inventor has 
devised an air-brake which is especially adapted to bicy- 
cles, tricycles, and similar vehicles. The merits are 
a great ease of application ; a powerful application of 
the brake; a quick release ; and an accurate regulation 
of the force of the brake. The device can be applied to 
any ordinary bicycle, without marring the appearance 
of the wheel. 


AUTOMOBILE. — Witt1am O. Barnes, Stamford, 
Conn. Mr. Barnes has devised an automobile in which 
the propelling power is distributed from the motor to the 
four wheels, or to the rear. wheels, or to the two front 
wheels, a gear being provided by means of which the 
vehicle can be readily and easily steered, when the front 
wheels are used as driving-wheels. The running-gear is 
so constructed that the driving-wheels, front and rear, 
are spread apart from the ground upward. One, of the 
novel features of. the invention is the use of a tubular 
stub-axle carrying a drive-sbaft, and provided with an 
inclined hinge, the axis of which intersects the ground in 
the plane of the wheel. The inclination of the hinge is 
such that the weight of the wagon will create a tendency 
to straight running. 


VALVE GEAR FOR LOCOMOTIVE-ENGINES.— 
Grorest B. Eppy, Camden, N.J. The admission and 
exhaust valves have independent motion, the stroke of 
the exhaust-valve being fixed and that of the admission- 
valve variable. A link-motion is actuated by an eccen- 
tric mechanism to control the admission-valve. The ex- 
haust-valve is operated from the eccentric mechanism to 
impart a full stroke to the exhaust-valve irrespective of 
the position of the ecceutric mechanism. As the ex- 
haust-valve has a full throw at all times no back pres- 
sure is liable to occur in the cylinder ; while the steam is 
free to expand in the cylinder, as the exhaust-does not 
take place until the piston nears the end of its stroke. 


GaAS-ENGINE.—Waita E. Cary, Springfield, Vt. 
This engine is provided with a valve-chamber and a sup- 
ply-pipe. The admission of the explosive mixture from 
the supply-pipe to the valve-chamber is controlled by a 
rotary valve. In the supply-pipe is a throttle-valve on 
the stem of which. a spring-pressed arm is held by one 
end, the other end being free, This‘ar'm can-be adjusted 
along the throttle-valve stem. The governor used com- 
prises two disks on the rotary valve-stem, one of the 
disks being fixed on the stem and the other mounted to 
slide on and turn with the stem. Weight-carrying 
springs connect the disks. On the slidable disk is a cam 
which is normally out of engagenient with the arm on 
the throttle-valve stem, but which swings the arm when 
the slidable disk moves toward the other disk. The 
engine can be started without any adjustment of the 
valves and stopped Pel: by switching off the current 
to the electrodes. 


Optical Instruments. 


PHOTOGRAPHIC CAMERA.—Jacos ScHaus, 
Logan, Utah. The invention relates to improvements 
especially applicable to cameras of the multiplying type, 
whereby the size of the field covered by the camera in 
changing from one. exposure to the next is equal only to 
the size of the sensitive plate. The camera has simple 
and efficient means for projecting the sensitive-plate 
support or frame away from the carriage in which it is 
mounted and for reciprocating the carriage laterally on 
the base of the camera. An improved deviee is pro- 
yided for confining the light-rays to the size of the **cut- 
out” or mask. A glass frame is so arranged that the 
operation of inserting and removing the plate-holders or 
ground glass will not jar the camera, 


LENS.—Rosert D. Gray, Manhattan, New York 
city. Each element of a photographic objective con- 
sists usually of a convex lens of crown glass and a 
concave lens of flint glass of higher refractive index. 
In order to overcome the spherical and. oblique aberra- 
tion which increases in this combination with an in- 
crease of effective aperture, Mr. Gray constructs each 
element with a convex leus of higher refractive index 
than that of the concave lens. Besides’ reducing the 
spherical aberration, the combination relatively lengthens 
the fociis of those rays whith ‘pass through the latitudi- 
nal section of the lenses, thereby reducing astigmatism 
to a minimum, 


Devices. 


CHURN.—CaHar.es E. Yates, Near Mill Grove, Mo. 
This operating mechanism for churns consists of a sta- 
tionary guide on which a cross-head moves, provided 
with projections adapted to be connected with the dasher- 
rod and with a loop extending transversely to the guide. 
A pitman is connected with the cross head and extends 
through ‘the loop. Crank mechaniem is connected with 
the pitman. The device enables the dasher to be oper- 
ated uniformly with small expenditure of power—and 
therein lies its chief merit. 


PITMAN CONNECTION. — Davin C. LINeEN- 
FELTER, Plainview, Neb. The bearings of pitmen of 
mowing-machines are subjected to much friction and 
soon become worn so much that the parts must be read- 
justed to prevent lost motion. The present invention is 
designed to overcome the difficulty. Keys of graduated 
widths are used which ate successively ingerted as 
wear increases. In every case the key not only pre 
the adjacent edges of the bushing from being brought ra 
near together, so that the bushing cannot be clamped too. 


Mechanical 


York city. The subject of this patent is a combined 
couch and bed which can be quickly and easily changed 
from a couch toa bed of a desired width and is readily 
changed from bed to couch form. The couch comprises 
end frames on which side extensions are mounted to 
swing. When it is desired to convert the couch into a 
bed, one or both of the side extensions are raised, de- 
pending upon the width desired for the bed. 


PROCESS OF CURING AND SMOKING FISH.— 
Horace E. Kirsy, Rock Bay, British Columbia, Cana- 
da. The fish after being carefully cleaned and siiced 
into cutlets, cured with sugar (without the addition of 
water), and thoroughly washed and allowed to drain, 
are hung on nails driven into long sticks; and these 
sticks are hung up in the smoke-house, which is an 
ordinary building made of rough timber and tightly 
battened up. The process is said to be cheaper than any 
which has been heretofore used. 


SHOE-STRETCHER.—CuHaries W. CRoz1ER, Man- 
hattan, NewYork city. By means of this stretcher a 
shoe can be simultaneously stretched at the sides, toe, 


of a number of stamps on independent holders and in 
racks. The device is particularly useful in banks, offices, 
and the like, where the saving of time is to be taken into 
consideration. 


SKATE.—Hvue@o HanpwErk, Brooklyn, New York 
city. This skate has four independent runners arranged 
in connected pairs—two at the heel and two at the toe. 
Each puir of runners has more or legs elastic connection 
with the body portion of the skate; and each runner may 
be conveniently removed at any time and replaced. The 
construction gives the skater better purchase on the ice, 
particularly in long-distance skating. 


BED-PAN.—Harrizt D. Goopricu, Augusta, Ga. 
The purpose of the invention is to do away with the 
unpleasantnessand discomfort of the patient’s lying on 
the back in contact with so much cold surface. The de- 
vice is constructed with due regard to sanitary princi- 
ples. 


; Designs. 
BADGE.—Car. F. KasiscH Manhattan, New York 


and instep, or the toe and instep can be stretched with- city. ‘The leading feature of the design consists of a 
out stretching the sides. shell within which is a pebble. A beach scene is painted 
on the shell. 


DRAFT-DEVICE. — Joun Commisky, Manhattan, 
New York city. A series of hooda of special form are 
arranged to form a complete circle around the stack, 
partitions dividing each hood longitudinally into two 
compartments communicating at the top. Draft-pipes 
in the stack communicate with the interior of the hoods. 
The top and bottom plates of the hoods are curved to 
réduce the frictional resistance to the wind passage. By 
means of the partitions, the wind is caught in each 
hood in whatever direction the wind may blow. 


DRAWER-EQUALIZER. — Wituiam BEEBE. The 
purpose of this invention is to provide means for equal- 
izing the movement of drawers in furniture for the 
sake of securing uniform movement and preventing 
binding. The under surface of each drawer is provided 
with racks which mesh with pinions connected by a 
common shaft.. The racks can be formed in any de- 
sired length and subsequently cut off to suit the size of 
the drawer. : 


PRINTING-PRESS ATTACHMENT.—Max-SnYDER, 
Beatty, Penn. The inventor has devised a frame for 
placing the forms in position on upright or job-printing 
presses. Heretofore the task has been one of considera- 
ble difficulty. The present invention erables the form 
first to be placed on the platen and held there by hand. 
Then by driving the presse sufficiently the form can be 
engaged directly with the form-holder to be held there- | 
by. 

CEMENT-CURB MOLD.—CurisToPHER H. WATSON, 
Riverside, Cal. In forming cement or concrete-curbs, it 


HEEL FOR BOOTS OR SHOES.—JosrrH PETRONE, 
Manhattan, New York city. The heel is vertically 
fluted or channeled to add to the appearance of the 
shoe. 


BINDER-TAB.—FRankK TAFT, Brooklyn, New York 
city. ‘The binder-tab is a simple, ingenious device for 
securely binding together all kinds of sheets. 

LINK CUFF-HOLDER. — Grorez KALKBRENNER, 
Manhattan, New York city. The holder is designed se- 
curely to connect the cuff with the cuff-button, a hook 
being provided to engage.a button-hole of the cuff and a 
loop to engage the button. 


NOZZLE.—Wut1am H. Dewar, Manhattan, New 
York city. The designer has provided a simple device 
for use on public drinking-fountains, to prevent infec- 
tion from contagious diseases; by doing away with thé 
uncleanly cups generally used. .A stream of water is 
caused to flow into the mouth from a nozzle, a guard be- 
ing provided to prevent the mouth from coming in con- 
tact with the nozzle. 


GAME-BOARD.—EpmunpD F. Hawkins, Yaphank, 
N.Y. The game is played by shooting a ball through 
one of a number of arches go that, if possible, it shall 
strike one of a number of posts or a bell suspended in 
the line of the longitudinal axis of the board. 

Norz.—Copies of any of these patents can be fur- 
nished by Muni & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 
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Wusiness and Mersonal. 


Marine Iron Works. Chicago. Catalogue free. 
“*U. 8.” Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 


Handle & Spoke Mchy. Ober Mfg. Co.,.10 Bell St., 
Chagrin Falls, O. 


Automobiles built to drawings and special work done 
. promptly. The Garvin Machine Co., Spring and Varick 
Streets, New York. 


The celebrated ‘“* Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New: York. 


The best book for electricians and beginners in -elec- 
tricity is ‘‘ Experimental Science,” by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N.Y. 


‘@éientific 
jadway, 


t- Send for new and complete catalogue i 
_and.other Books for sale by Munn & Co., 
New York. Free on application. 


HINTS TO CORRESPONDEN s. 


Names and Address must eccompeny alt letters 
or no attention will be paid thereto. 8 is for our 
information and not for publication. ‘ 

References to one articles or answers should 

give date of paper an a pee or nunaber of question. 

uiries not answered in reasonable: time should 
repeated; correspondents will béar:in mind that 
some answers require not a httle research, and, 
though we endeavor to reply to-all‘gither by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information. on matters of 
personal rather than general interest cannot be 
expected without remuneration. : »..- : 

Scientific American Supplements referred 
to may be had at the,office. Price 10 cents each. 

Books  eferred to promptly supplied on receipt of 


rice, 
mae as sent for examination should be distinctly 
marked or labeled. ae. 


(7967) I. W. C. asks ;*Can a ball (steel 
or any other kind) be made so*réund, and some flat sur- 
face made so smooth, that there will be no friction 
caused by the hall rolling over the smooth surface ; or 

- would there be friction by their not being perfectly round 
or smooth? A. Friction cannot be entirely eliminated in 
rolling bodies, however apparently perfect the surface of 
ball and plane may be made, but it may be made so small 
as to be practically immeasurable and less than the 
air friction on the surface of such rolling bodies. 


(7968) G. W. R. asks: 1. An armature 
coil as in SUPPLEMENT, No. 641, but with only eight coils 
each having 34 convolutions of No. 18 B. 8. single cotton- 
covered magnet wire, about 15 feet of wire in each coil, 
would itwork allright wound this way? A. Thereis no 
reason why the motor should not workall right, but there 
is no reason also’ why it should not give you less power. 
You reduce the magnetic force by reducing’ the number 
of turns on the armature. 2. Would it make any differ- 
ence if the coils are not exactly the same distance apart ? 
A. No great difference. ‘They should however be 
equally spaced. 3. How much wire must be wound on 
magnet core; the ssme as in SUPPLEMENT, No. 641, and 
what size wire? A. Wind as described in SUPPLEMENT, 
No. 641. You would better rewind your armature if you 
want a motor like the one described in SUPPLEMENT. 

’ We have to say a great many times, do not change the 
printed designs. It is not likely that the change will be 
an improvement. The designs were made by menfof ex- 
perience and skill, and are right as they are. Any change 
is likely toresult in a reduction of efficiency. 4. Is sin- 
gle cotton-covered wire the best for motor, or is the 
double the best for motor ? A. Single covered wire is 
good enough for use in a motor tobe run with eight cells 
of battery. 5. Is a commutator with eight segmental parts 
6 inch diameter, % inch wide, large enough for the above 
motor? A. A commutator with eight segments and 
eight coils of the same size as when twelve segments 
are used has only two-thirds as many turns as in the 
original design, and therefore only two-thirds as much 
power is produced at the armature. 6. Whatdoes this 

“ Toean-—80 ampere hours on battery? A. Thirty ampere 
hours means one ampere working thirty hours, or any 
number of amperes which the current has working long 
enough to give thirty when the amperes and the time are 
multiplied together. The battery for this motor will 
give perhaps five amperes at best working strength. Five 
multiplied by six gives thirty. The battery will in such 
a case be exhausted in six hours. 7. What horse power 
would this motor be? The armature and magnet core 
are the same as in SUPPLEMENT, No. 641. A. The horse 
power is determined as follows: Eight cells of the bat- 
tery have about sixteen volis. If they aredrawn upon 
to the rate of five amperes, the output is 16x5=-0 watts. 
Now ‘46 watts are one electrical horse power. Thé bat- 
tery will yield about one-tenth of a horse power for six 
hours. 


(7969) W. E. H. asks: 1. How couid.-1 
make a liquid air motor at a moderate cost? A.: 
not know, since no such a thing has been put uy 
market ag a liquid air motor at moderate cost. 2: 
will I find a description of the same? A. Apply. 
Liquid Air Companies which advertise that thé 
such a motor. 
to make the apparatus with which to make li 
A. In Sloane’s “ Liquid Air,” price $2.50 by3 
How many horse power would you think it would ‘take 
to run a sixteen foot row boat? A. 114 to2 hoerge power 
is required for a 16-foot boat. 5. Where would-I find a 
description for making one of that number Kérke power ? 
A. We know of no description of a liquid ‘ait- motor. 
An illustrated description of how to build a 16-foot boat 
is contained in ScreNTIFIC AMERICAN SUPPLEMENT, No. 
86. Ten cents, mailed. 6. Where couldI get a screw 
propeller? A. Any maker or dealer in steam or naphtha 
launches can supply you with one. 7% How large shom'4 
it be? A. Propeller should be 14 inches diameter. 


8. Where will I find a description of‘how 
“air ? 


{INDEX OF INVENTIONS 


For which Letters Patent of the 
_United States were Issued 
for the Week Ending 


SEPTETIBER 18, 1900, 
AND BACH BEARING THAT DATE./@ 


[See note at end of list about copies of these patents.] 


Air compressor and cooler, O. P. Ostergren....... 
Air for industrial purposes. apparatus for reheat- 
. Ing compressed, T. A. Edison..................5 
Andirons and screen, combined safety, IL W. 

Sullivan. 


Battery. See eo ae batte: 
Bed, Munger... ....... 
Bed’ iting device, hospital, 
Bed slat, Kdwards & Timmon: 
Belt tightener, Cc, Colahan...... 
Bed tightener, grain carrier, C. Colahan. 
Bicycle brake, W. H. Parsgons.. 
Bicycle stand, C. W. Warner. 
icycle support, P. A. Shanklin 
lanket fastener, J. D. B. Murra: 
Blowpipe, F. Speidel................ 
Boat, hand propelled, D. M. Pfautz. 
Boiler. See Steam boiler. W ater tube boiler. 
Book, manifold sales, E. M. Wildey 
Boot or shoe shock deadening device, J.M.Car- | 


tier 
Bottle, G. W. Vought........... 
Bottle carrier, E. H. N.Clarkson.. 
Bottle: filling machine corking attachment, GW: 
ield 
Bottle, non-refillable, P. J. 
Bottle, non-refillable, F. J. Gottheb... 
Bottle, non-refillable, W. A. & 'l’. A. Ha 
Bottling apparatus filling head, E. E 


. Ford, 
: 658,210, 658,211 

Box. See Miter box. Stuffing box. 
Box making machine, metal edge. J.S. Stokes... 
Bread raising apparatus. 2: D. Bell. 
Brine, purifying. G. N. V bao. 
Briquets for testing parposen: machine for mak- 

ing, T. Miller, Jr. 
Broiler, meat, S. A. Morgan. 
Buckle, I. W. Levi.. -...... 
Buckle and snap hook, combine 5 
Buggy top folding device, L. L. Short. 
Bung, barrel, G. Smyth 
Burial, apparatu sfor preventing prem 

A. Dietrichs 
Burial casket, P. Herbold, Jr... 
Burner. See Gas burner. 
Bushing, faucet, 1’. Pendergast 
Button, upholsterer’s, J. A. Yo 
Cabie grip, G. C. Niles.. 
Calculating instrument, 
Calendar, a w. Steiger. 
Calendar, A. Zachrisson 
Camera, ro}l holding, M. 
Cane and tripod, Combined, Ww. set 


Car bolster, Williamson & Pries. 
Car brake, F. Theilengerdes.......... 
Car brake lever, Westerfield & Chinnock. 
Card brakes, regulator for atmospheric, me Georg- 


Car coupling, W. F. Richards.... 
Car false door, G. J. Santa Cruz... 
Car journal box key, Waitt & Ball. 
Car, railway, W. T. Van Dorn 5 
Cars, dashboard sign for street railway, T. Mil- 


Carbureter, C. W. Atkinson 
Carbureter,' H. Rey 3 
Carding machine step motion, Brady & Chouin- 

APO ss seas secens eS ine ~ctainle ecw uae face sisted ceeniaees 658,137 


Carding machinery, wool, Leach & Hepworth.... 658,1! 
Carriage flue construction, steam, R. . Mudge. . . 658,114 
Casing spear, H. R. Hardenburg.........-.2-.--.+:- 658,062 | 
Ceilings, means for suspending or supporting, G. 

B. ESCheY +. 0... .leceseccscceccestentens taseeceeee 657,923 
Cement pipe Making apparatas, C C. J. Kielberg.... 658,067 
Centrifugal machine, Cook 658. 


Chain, C. W. Levatley............+6- 
Chain, drive, C. W. Levalley. 
Chair, J. M. Germanson....... 
Check hook, H, H. Brown..,.......... 
Checkrein holder, Clyde & Stuchell... 
Chemical apparatus, ¥. R. K. Erfmann. 
Circuit controller, C. C. Webster...... 
Cistern cleaner, J. T. Hindman. 
Cleaner. See Cistern cleaner. 


Cock, right and left basin, W. B. Ford. » 658,252 
Coin controlled mechanism, R. &. Wickes. ? $5,198 


Collar blank folding mechanism, G. Reec 
Compasses and calipers, combined, J 
per. 
Concent: 
Confectionery sugar coal 
White.. 


Copyholder, ° 058 
Corn and cotton fender, A. G. W Hos 658,253, 
Cotton press, M. Swenson.. . 658,050 
Couch, box, A. H, Sulser.. seseees see + 658,164 
Cou Jing, See Car coupling. Hose coupling. 

crew coupling. 
Crusher and pulverizer, Shaw & Lee............... 658,288 


Crushing and pulverizing machinery, T. R. Goth 657,933 
Crushing machine, E. Reynolds......... ... 657,958, 658,071 
Cultivating fruits or vegetables, 8. H. G. Stew- 


curler, hair, A. C. MOOTC.......-.. ccs ceee cece en eee 
Curtajn fixture bracket, adjustable, J. A. Moore. felis 


Curtain pole bracket, C. EB. Fullerton.............. 658,006 
Cutter. See ‘'hread cue Tube cutter. 
Display rack, rug, D. C. Maini...... .......eseeeeeees 658,041 
Ditching machine, G. Y. MeMurry TTD 6573954 
Door fan attachment, R. Peet... - 658, 278 
Door stop, G. H. Rogers 3122 | 
Doors, housing and hanger for ‘sliding, L. 
OKC sicie'ceeeie acinesn'einia aisle else esses Séeeecsosess coe 657,991 

Doors, housing and hanger track for sliding, J. 

H. Phelps... oe eeescceecccccccsccsces 990 
Draught rigging, P: Souther. ~ 657,993 
Draw press, H. & O. Mobr,. 8 


Drawing board, G. K. Rich... 
Drier. See Grain drier. 
Drying room, F. E.jFrey......... 
Duplicating apparatus, A. B. Dick. 
Dust guard, 8. A. C 
Dye and making same, brown cotton, Abel & 
KalKOW.o...ccscescsessccccccccesscccenscccseesvesl (658, 


Dynamo speed See P. W. Alexander....... 
Easel or other_article of furniture, intercon- 
vertible, J. H. Milliken 
Electric conductor, F. C. Sutter. 
Electric conductor joints, meta! 
W. F. Barber.... 
Electric current sw: 


Electric furnace, A. H. Cowles. 
Electric machine, dynamo, M. 
Electric meter. J. Harris 
Electrical cat indicat 

mum, H.C. Rimington, 
Emproidering machine, E. 
Engine. 

gine. Rotar 
Engine fuel oil Bits gasolene, 1’. 
Engine 


P Rannedy:. 658,267 
lubricator attachment, steam, W. EF. 


ORNStOD ocala ie ew eeesa seecae's va weet sense 657,941 
Engine reversing mechanism, G. W. ‘Anderson... 851,909 
Extension table, F. P. Musser........ weeaennccacues 658,275 
Fabric. See Woven fabric. 

Fabric renovator, steam, Allen & Hall............ 


Farm gate, G. W. Thompson. 

Feed water heater, L. M. G.. Delaunay-Belle- 
ville..... Cecee sees ce cccece cccvesenccesscceceeses 658,245 

Feed water regulator, automatic, C. J. Coleman.. 658, 239 


Fence, E. E. Bateman... 001 
Fence post, N. A. Tay: jor. 298 
Fender. See Corn and cotton fender. 
Fertilizer and making same, E. Bichon iia esiaisietalen.s 658,021 
File case and index, combined, 1. L. Unter- 

brink . 658,030 
Firearm, magazine, Copping & Treece.. « 657,918 
Firearm safety mechanism, double action, M. ' 

By@, 2.ccccccccavcccssessects mccsscccccasacs «vee 658.314 
Fire extinguishing compound, J. Tombeur. ~ 657,970 
Fireproof window, Voigtmann & Pomeroy. ~ 657,996 
Flooring, sheet metal, F. Voigtmann....... . 657,995 
Fluid under pressure, apparatus for actuating, | 
“NR. Conrader........ nidteavenseeigeteskoustucsens's*, 657,917 


| Rock drill he: 


Flusher, automatic, I. P. Clarke...........+.- eaiseas 
Fuel, feeding pulverized, F. H. Lewis........- «+e» 658,069 
Gage. See Saw gage 
Game, G. W. Krebs.. 
Game, R. E. Wickes... 
Gas burner, O. Wiederhol 
Gas engine, rear compression, 
Gas generator, acetylene, A. 
Gas generator, acetylene, H. L. Pyle 
zenerator, acetylene, J. W. Wee 
gs lighter, automatic, K. Von Victing. 
Gas.lighter, electric, De Thiersant & Norballe 
Gas as OF Basi ee engine, J. J. Simmonds...... 
Farm gate. Railway crossing 
a Wagon tail gate. 
Gate, J. F. Barnes. 
Gate.houses, endles: 
Gearing, screw, O. A. Packer.. 
Generator. See Gas generator. 
or. 
Glass, Teeohine for molding articles from molten, 


Steam’ genera- 


Glass pipe molding machine, 8, 
Go-cart, folding, J. Rosenthal........ 
Grain drier and cleaner, C. H. Larsen 
Grain separator, A. Heine........... 
Graphophone cylinder, A. N. Pet 
Greenhouse, K. M. Jennings........ = 
Greenhouse construction,J. A. Kramer........... 
Guns apparatus for supplying charges to heavy 


turret or barbette, Dawson & Horne........... 658,244 
Guns, extractor for priming cartridges in breech- 
loading, A. SilfVersparre. .......c.cceseeseeeeees 657,965 
Handle. See Saw handle. é 
Harrow attachment, J. D. Whitten.. pert 


Harvester, corn, J. EK. Conway...... 
Hat finishing device, E. G.'Taylor.. ae 
Heater. See Feed water heater. Solar heater. 

Hinge and storm window fastener, combined 

blind, R. W. Harlow..... 

Hinge, couch head, J.T. Seng. 
Hinge, spring, W. Gerwein 
Hog trap, H. N. Smith....... 
Hoisting apparatus, Cook & Morris.. 
Hook. See Check hook. ‘ 
Hook and eye, C. Leib 


Horse arresting device, J. Arel. - 658,135 
Horse detacher, G. W. Creps.... «» 658,141 
Horseshoe sharpening device, J. + 658,152 


Horseshoe, soft tread, J. Rile 
Hose coupling, E. 1’. Shaw. 
Hose nozzle, combination, 
Hot air register, H. Symonds. 
House. See Greenhouse. 
Index, card, F. Macey.. 
Indicating tabiet, KE. H. 
Indicator. See Electrical indi 
cator. 
Inking pad, T. Roberts. 
Insect escape and venti 
M. Friedly..........- 
Insect screen, G. fatter 
Ironing machine, C. Riesenweber.. 
Jack. See Rod jack. 
Jomt. See Universal joint. 
Knit a goods, removing fiber from and finishing, J. 


ay 

Knitting machine stop motion, aroular. Ww. J. 
ROrri8s access ocdaa i gesans ca eaae ees eee 
Ladder, extension, G. W. Gardne: 

Lamp, W. A. B. Dalzell.. 
Lamp, vapor, W. H. Irby. 
Late foe swinging bins or compartments, GAS 
ADD cases sastesesessasewesccgeescce ndide sev elseaeee 
Loading operations, means for checking up, 
Dooley & Carroll o 
Locomotive sa ding apparatus, his H. Huff. 


Logging truck, J. qingse ss: * 658,215 
Loom, I. W.Chandler. . €57,914 
Loom: J. Corzilius 658,241 


Loom filling changing mechanism, E. S. Stimp- 
BOWS |) wiesiscswcsgnavent aeeeceat senses eusies 
Loom picker Stop mechanism, D. Young 
Looms, electrical warp stop motion fore Coldwell 
& Gildard. 
Looms for weaving double pile fabrics, andicats 
ing device for, J. Corzilius. ‘ 
Lubricator, G. B. Essex... 
Lubricator, J. Power. 
Magnesium sulfate from brine, obtaining, G. 
AGE ricees UawteSeveescctesss. eves eee 
Mail bag catcher, railway, J. Kaiser...... 
Mail matter marking machine, F. G. 
Measure, tailer’s, G. Frega....... 
Measuring instrument, electric, 
Meat powder, making, H. J. Dunn.. 
Mechanical motor, W. W. Teague. 
Metallic su lfids, enriching, H. Pete 
Metals. from ores by clectrheny, appar. 
separating, G. D. Burton.. 
Meter. See Electric meter. 
Milk, atoms capparatus fo sor weighing and de- 
livering, 
Mill. See Sawmill, 
Mine trap door, A. Hurford 
Mining machine, H. J. Haley 
Mirrors, absorbing the surplus mercury in 
manuracture of mercury, D. J. Murnane 
Miter box, A. a 
Mold, W. F. Giles. 
Motor. See Mechanical motor. 
Tide motor. 
Mower, J. F. Wells 
Mud guard, T. J. Ward a 
Music leaf turner, EK. W. Eaton. 
Music leaf turner, F. Schaffter.. 
Musical instrument, self playing, J. W. Whi 
OCK Sc secesges coe sectvees susas 05 eensidnsklnsaceceen 
Nail or tack heading apparatus, A. H. Brigham 
Necktie support, D, BE. Lan . 
Neckwear retainer, W. O. Horn. 


Steam motor. 


Nest, hen's, F.C. Meagher ee ‘J 
Nitrogen compounds, manufacturing, C. B. 
JACODS........ceceeeeeeee 657,937, 657,938 


Nut lock. R. Laurin....... 
Onion pulling machine, R. H. Smith 
Optometer, A. J. C 
Ordnance sight, L. i 
Oven, baking, G. R. M 
Package for medicines, etc., L. E. Moore. 
Pad. See Inking pad. 

Pail cover, sap, A. A. Low.......... eeceee 
Pail, sap, A. A. Low. 

Paper 20a corrugating and creasing device, H. 


Paper —— cutting and scoring machine, H. B. 
mit. 
Paper making machines, apparatus for cleaning 
the wire webs in, J. M. Shepherd 
Paper making machines, wire web guide for, T. 
Harvey, Jr 
Parquetry, C. E. Rider.. 
Peat, machine for treati 
Peat to be used as fuel, ‘machine for 


Pen, founta' 
Photographer’s exposure scale, 
Photographs, coloring, P. M. C. Grenier-Vil 
Pictures, apparatus for displaying living, R. 
gora.. ve 
Pile drivi @ 
Pipe. See Blowpipe. 
Pipe cap and plug, combined, J. A. Bernardi 
Pipes. locating concealed water, Iddings & W 


Pistol, magazine, O. A. Hoffmann. 
Plane. miter, C. B. McCallum...............: 
Planing machine, radial, Newton & Hannum 
Plow, double shovel cultivator, J. W. Gooding 
Plow, wheel, ID. A. Houser......... 00. weeeeceeeeee 
Pneumatic despatch system, Bavier & Hawkes 


102, 


Post. See Fence post. 


Post or pole base, C. I. Barrett............0.ceeeeee 658,312 
Press. See Baling press.. Cotton press. Draw 
press. 
Pressure transmitter, L. L. Prescott...........++-+ 658,220 
Printing machine, J. L. Firm,,.................000+ 658,209 
Printing machines, sheet feedingattachment for 
stencil, A. B. Dick............c.seeecsecseeeeeeees 657,920 


Propelling and steering. device for ships, pneu- 
matic, C. Janczarski 
Pruning implement, C. Tiffany. 
Pump. ©. C. Worthington.. 
Pump, dou ble-acting, ‘Stukes & Smith 
Puzzle, F, Favour.. 
Puzzle, C. A. Smith.. 
Rack. See Display Tack. 
Rails, manufacture of, J. 8. Seaman..........+.0+.+ 
Railway crossing gate, C. R. Woodward 
Railway switch, A. A. Strom.............. 
Railway system. electric. W. Robinson. 
Railway tie, metallic, S. F. Swanson....... 
Reaping machine stalk raising device, ‘EB. Uli 
MADD... ..ceeecereee vee egoseeeasesoseacncstenes 
Reed. universal warping, H. C. Dreyer. 
Refrigerator, L. J. Feldkircher,............. 7,929, 657,930 
Register. See Hot air register. Vote register. 
Rein holder, Tolliver & Stingel...........++ exe 
Ribbon holder, Taylor & Good. 
. A. Dudley. 
Rod jack, J. S. cCariston.. 
Roller. See Shade roller. 
Rotary engine. Moss & Imboden 
Rubber dam glam J. W. lvory 
Sample bag, J. S. Herriott........ 


ecceceee 


Saw frame, A. DemersS..............06 
Saw gage, crosscut, J. Morin.. 
Saw, grooving, J. M. Garrison........ 
Saw handle, detachable, G. R. L. Stimer 
Saw mill, band, E. E. Thomas........... 
Sawmill ‘carriage offset mechanism, L. J. 


hart.... 

. D.C, Wiest.. 
Screen.’ See Insect se 
Screw coupling, C. A. Higbee.. 
Screw on stopper, drinking flask, 
Seat. See Bath tub seat. 
Secondary battery, Cheval & Lindeman.. 
pee rain separator. 

. F. Williams 


Sewing machine, overseaming, HL 
Shade fixture, window, J. W. Forbes.. 
Skhde roller for windows, porches, etc., EB. F 


ee Meag ios amc cob eeeh eats and es foie 
aft coupling disconnecting gear, C. Van Gyn.. 658.2 

Shearing-machine, animal, é. MB: Palmer..... dan 658,004 
Bheet metal, apparatus for perforating designs 5 58.082 
Sheet metal bending machine, F. Thomas 1 658,077 
Shell, H. Bickel...... a. tase os esisecsues a 


Shirt. apparel, S. A. Israel.- 
Shoulder brace, L. L. 8. Long 
Shutter protector, M. EF. 
Sifter ash, E. Kluge.. 
Signal, J. M. Ballers: 
Skate, E. Hunold.. 


sues com pressor, W. Westlake 
Solar heater, H. Tudor.. 
Soldering machine, can, B. P. “Holden: 
Sower, broadcast seed, B. F. Howard.. 
Spinning and twistingframe, A. Mason... 
Spool stand, I. C. Lincoln................2.06 
Square, adj ustable framing, S. J. Hester.. 
Stacker, straw, P. Boger. 
Stacker, straw. H. Ries.. 
Stand. ‘See Spool stand." 
Starch treating apparatus, C. B. Duryea...... 658,105 
Steam boiler, J. J. Cain 1657, 12, sr 913 
Steam boiler, E. N. Janson. 658,110 
Steam boiler, I. Sedewick........ ..... * 658,006 
Steam boiler, Thompson & Muhring... 
Steam cylinders, expansion compensat: 


for, E. Konig.. 015 
Steam engine, F. 0 658,201 
Steam generator, Des Vignes & 658, 246 
Steam generator, R. Fiedler 658,005 
Steam generator separator, 657.968 
Steam motor, M. Jonsson.. 658,014 
Stocking or hose supporter, L. A. Crocke 658,170 


Stopper. See Screw on stopper. 


Stovepipe, C. A, SOILD... .... oe. eee eee ee eee e eee 657,992 
Stripping machine attachment, W. F. McAllister 658: 218 
Stuffing box, C. C. Conroy.................000-2- eee 


Switch. See Electric current switch. Railway 
switch. 

Table. See Extension table. 

Tables, rotatable center for dining, @. H. 
Schroeter.,........ccce.esesssccccccccceccccccceees 657,963 

Tag making machine, G. W. Swift, Jt....ccsscsccss 658,076 

Tank. See Water tank. 

Tanning and dyeing process, combined, Be Ms 
Wartenberger... é . 5 

Teaching device, music, L. “McLaren. 

Telephone Telay; W.G. Urmison.. 

Therapeutic device, A. 

Thread cutter, O. H. Boltz 


Throttle, H. Schutze... . 658,160 

Tide motor, F. R. Kimball. edecsdepsescosss 657,943 

Tie. See Bale tie. Railway tie. 

Tin, making phosphor, G@. Berthold......... eesee. 658,230 

Tin plate machinery, hoisting device for, J. F. 
MWCO: io. 0555 5 cas cocmaccet eee edansce'siceaces 3u 657,925 

Tobacco Curing process, C. F. Smith. 658. 


Tobacco cutting machine, N. Du Brul.... 
Tobacco pipes, smoke cooler and nicotin extrac- 
tor for, Hughes & Rae....... 
Tooth, artificial. C. S. Talbert. 
Toy, Ss. Ww. Kaplan........... 
Toy, mobile, M. J. Steffens 
Toy piano, A. Schoenhbut.... 
Trace carrier, P. A. Prudho’ 
Train indicator, Six & Daily. 
Trains, device for preventi 
Grinda y Guiol. 


Trap. See og trap. 
Trolley, W. A. Daggett. 
Tube cutter. H. A. Bene 


Tubular casings, machine 657.935 
‘l'une sheet feeder, J. Wellner. -658,034 
Tune sheet holder, J. Wellner.. 658,035 
Turning regular forms, tool for, E. A. 658,000 
Tying machine, parcel, J. C Cool ins . 206 


+. 658, 
« 658,046 
~ 658,285 
658,249 
658,117 
Velocipede wheel rim and atiecbirene E. W. 
MOCCASIN. si sicot ad siseied Ses tc ence ce ecmect y venice 658,003 
Veneers, manufacturing articles from, C. Witt- 
KOWSKY. 50.0 cerccatccs cds cacecense vciscecccseeesee 657,975 
Ventilator. See Window ventilators: 
Ventilator, T. C. Avery.... speeeeees 658,169 
-» 658,202 
«658,226 
= 698,204 
- 657,997 
« 657,946 
-» 658,311 
+ 658,052 
e 657,989 
, 658,222 
Water tank, M. Shapiro. 658,161 
Water tube boiler, Casey 658,003 
Water wheel, J. W. Taylo 658, 


Waterer, stock, G. S. Randl 
Well boring apparatus, A. & 
Wells, etc., treating deep, W. Mooney.. 
Wheel. See Vehicle wheel. Water wheel. 
Wheel, P. C. Campbell... 
Wheel, B. J. Dipiock.. 
Winding cops, 8S. W. Wardwell, Jr. (reissue 
Winding co) cone or balls, apparatus for, 
Wardwell, Jr. (reissue).. 
Windmill, J. H. Rickman. 
Windmill, E. Steude.. 
Windmill, O. J. Ziegler. 
Window ventilator, C. O. Meur! 
Wire cable, manufacture of flat, E. I. Parson. 
Wire splicing machine, H. Jacobs 
Wire stretcher, H. Jacobs....... 
Wire stretcher, R. Thomson, Jr.. 
Wood filling compound, E. A. Meyer.. 
Woodworking machine brush attachmen 
MAPICS y60o ais cs 650550 oe escaavacecvesess 
Wool drying apparatus, T. Ender et al 
Work support, Robinson & Graves... 
Woven fabric, R. Johnston......... 
Woven fabric, W. M. Stevenson......... 298 
X-ray apparatus, coin controlled, F. Wenge 658,018 
Yoke, neck, J. H. Youngen........ 658, 


eeeee- sees I 


DESIGNS. 


Angle coupling, H. G. Thompson. 
Antirattler, F. E. Judson..... oe 
Baby comforter, C. W. Meineck 
Bad ge, J. M. Molloy... 
Belt, L. Sanders... 
Belt body, J. Hilder.. i 
Belt ornam ent, bodice. J. Hilder. 
Billiard me head, Miller & Richert. 
Bottle, M. Rheinauer........ 
Cane, G. Paigoker Roeeeeinse eee 
Ganopy cover fame w. Duguid 
Gap. baby’s, R. t Hinckley... 
lar, horse, H. Clark.:.... 
Biectric cell body, Yost & Smith.. .. 
Game board, E. I. Pyle........ 
Gas burner tip, C. W. Nokes.. 
Heater section. vertical, G. E. Downe. 
Hinge member, J. N. Spencer.. 
Hoe, garden, W.H. "“MeDonald. 
Pan, compartment, S. L. Dixon 
Pattern, garment, F. Santomene 


HP. Cop: eC. . eee 
Syringe pat ‘ountain, G. PS. Van Pelt.. 


: (Continued on page 206) 
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00D or METAL , 
Workers 


Withont Steam Power should 
use our Foot and Hand Power 
Machinery, Send for Catalogues 


A—Wood-working Machinery, 
B—Lathes, ete, 


ee 
SENECA FALLS MFG.CO. = ac 


695 Water St., Seneca Falls, N.Y, 2=> 
ATH 
(Fe ES T/TOOLS ano SUPPLIES 72" 
Es" SEBASTIAN LATHE CO!20SUENEST 2: 


CINCINNATI.9O. 
Foot and Power 


SHEPARD LATHE CO. 


The Fraction of a Hair’s Breadth 


implies the most minute accu- 
racy and it applies particularly 
to that wonderfully precise tool 
y}shown in cut—the Eight-inch 


‘ 3 Precision Lathe. Bed, 40 
toe % ZS inches iong, of tine grade cast 


iron, milled and serape finish, 
8-inch swing, 22 inch between 
centers. Plain turning and endless other operations 
may be performed with this tool. 
last and guaranteed. 


ivery part built to 
FANEUIL WATCH TOOL CO., Brighton, Boston, Mass. 


CTFEL ROLLS. 


for flattening wire for all purposes 
SH send fer circulars. 
BLAKE & JOHNSON, 
P. 0. Box 7, WATERBURY, CONN. 


JTOOLS as SHOP OUTFITS, 


el Lathes, P 
rs, and Drill Press 
2d St., Cincinnati, O. 


and Tu 
shay 
Ww. 


NEW BINOCULAR. 


(The Triéder.) 
Smallasanoperaglass. More 


powerful than the largest tield 
glass. Send for Cireutiers. 


QUEEN & CO. 


Optical and Scientific instru- 
ment Works, 


1010 Chestnut Street, 
PHILADELPHTA, PA. 


THE EUREKA CLIP 


‘he most useful article ever invented 
tor the purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Cem be 
useu repeatedly. Inboxes of 108 for 25c. 
'Yo be had of all booksellers, stationers 
and notion dealers. or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated al 
Pin Co., Box 121, Bloomfield, V. 0. 

ECONOMY IN GAS ENGINE IGNITERS . 
is reached inthe *AUTO-SPARKER.” 
It won’t burn electrodes. Saves 
cost inone year. Hundreds in use. 
Extremely durable and every ma- 
chine guaranteed. Will last for 
Automati governor reg 
} pective of 
» or speed of tiy-wheel. Batter: 
tirely dispensed with. Can be f 
ened to floor as shown in cut. Siz 
Weight 23 lbs. Made for either 

ce Send for Circular 8. A. 
PEVIC! E MFG. CO... Pendleton, Ind. 


NEW YORE: 59 Fitth Ave. 


CON 0415 


1034 x x 10x 64 inches. 
touch or jump spar 
MOT SINGE R 


The Olds Gasoline Engine 


is a simple, well made and very 
economical Pewer. It has no 
complications. 1 to 

60 h. p. stationary. 

Small sizes self con- ™ 

tained, 44, 8, and 15 

h. p. Mounted en- 

gines, 2to 30 b.p, ma- 

rine. Send for com- 

plete catalogue. 


Olds Motor Works, 
Box 418, Detroit. Mich. 


DRILL GRINDER. 


A MECHANICAL TRIUMPH. 


50% of time saved. All gauging and near- 
ly all adjustments done away with. 

Any Clearance Obtained Instantly. 
Cataleg of 7 styles, belt er electrical. 


A. 


| Foods, prepared, Joseph ¢ qaapelt: Pr 


cam. chewing. 
Guu, kauri, B.D s Son & Cons 
Headache cure, be 2) Pr ke 


| Pies. H. Copperthite. 


Remedies. certain named, 


WILMARTH & MOORMAN CO. 
DRILLING 


Grand Rapids, Mich., U. 
2 
W E L Machines 


Over70sizesand styles, for drilling either deep or 
shallow wells inany kina of soil or rock. Mounted 
on wheelsor on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
eperate them easily. Send for catalog. 

WILLIAMS BROS.,, Ithaca, N. Y. 


WARREN’S Natural Asphalt Stone 
Surfaced Ready Roofing. 


Has 2 inch ‘The surf 
lapedge at the f 


and does 
not require paint . Dur- 
able and economical. Cem- 
paratively tire-proot. Has 
% inch lap edge. Genuine 
Trinidad aspbalt. De- 
signed for application 
without the help of skilled rooters, 


Warren Chemical & Mfg. Co., 85 Fulton St., 


New York. 


THE CoBURN PATENT TROLLEY TRACK 


HOUSE DOOR =; 
HANGERS_~ 


The first made with adjustable track. 


The track can be put up in 3U minutes. ‘4 
G= Send for Book. 


The Coburn Treiley Track Mfg. Co.. 


ARRINGTON &KING 
2PERFORATING CO, 
PERFORATED METALS Woy 


Holyoke, Mass. 


OF EVERY DEQ PTION 
FOR ALL_U 


225NORTH UNION ST.C FA. 1 CAGOUL. 


| Shirts, gentlemen’s, 


Wagon reach wearing plate, E. Quirk. 
Water bag, G. Van 
Wooden dish M. Chevrier. 


TRADE MARKS. 


Ajmmunition, Nobles foxplosives Company........ 
Apparel, certain named icles of, Hutchens, 
hlowe: See WAthingUon ec dengeaige ct vacate eos 
Apparel, certain named wearing, A. P 
Apparel, certain named wearing, WM. 
Company 
Arrowroot, W. 
Bakery prod Sd 
named, National Bis wit Company.. 
Ball and socket fasteners, Consohdaied Fastener 
Company... a 
Beer, bottled, ¢ Centlivre Br ewing Company. 
Beer, iager, Capital Brewine Conipany of Olynipia 
Beverages. certam named liquid. Duduesne Dis- 
tribwrigieg COMPANY: aes ec. css ose é 
Books and pamphlets, A. Patterson. 
Boots and shoes, Jordan, ae sh & Compan 
Boots and shoes. certain named, Barton 4rothers 
Boots and shoes, elastic syzoring for, Glendale Klas- 
fac Fabries Company. 8 
Boots. shoes and shppers, 3 
Breath wash, J. 1. De Zeabault. 
Butter, United Danish Butter 
PVERTIVS emma Joe ooh vonseh toa se machatate eae toe Gat, aaa ts 3}. 
C amed goods, certain named, Pacific Coast Con- 
Milk Company 


ring, New York Consolidated Card Com- 

MEER Vines ieosccehcttts bea; asciteccdsendBarenstual'cteeess Mae ME Raraiate ne shy cts. oe. teat 
Cement. Portland. Virginia Portland Cement 
Compzany, z E e ee ne Perey 


Chocolate. Barclay & Fry.. 

Cuzars, J. UL. Lucke & Compan 
Cigars, Firnt of EK. Sprungli... 
Cotfee, saith Brothers Compan 
Com presses. W. De Puy 5 

Confection, W. F. strocker. 
Disinfectants, V. Cervello...... 
Drugs, certain named, O Knowtter ¢ 
Flour, wheat. Kennewee Company 


fill 


Flour, wheat, Pillsbury-Washodurn Flour 
Company Heat ae Jestiee ate rem pence 
Iroods: for sheep, ho and poultry, Bovine, 


Limit ed 


serve Cont 
pny... . . 
har rapiiophones, ie Myers. 


WeSVMTR aisles 


O08, 


/ Hehees or coils for elect 

Duplex Magnet Company 
Jewel stone, Juerseus Brot he 
Launps and lanterns, certain named, 

way Lamp Work 
Laundry powder, LW. Biggar 
Leather, bookbinders? and po 

Oppenheimer Conipany... 
Leather, certain named, A. Trostel & 
i eertain named alcobolie. J. B. Regan. 
spirituous. Yochim Brothers. 2.0.2.0... 
Machinery, electric apparatus. and supply. parts 


Liquors 


therefor. certain named, General Electric 

Company..... bai atie athe annem. cay Ae A LOOT 
Medical compout certain hamed, W. J. Gard- 

TVG oe eioces ha tae i tacts orate ae ctnenns oh id aaa 5,099 
eT compounds for treatment of toothache, 


Medicated gum, $ mer ie Remedy G ompan: ; 
Medicated soap. M. Barthel 


3 
Mediqnal Rate .certain named, Nutshell 


Remedy Gar mipran yee ee sects oo0e eons a otmanincs 35.098 
Medicinal toilet preps ions, certain named, Il. 

Sehnurman. aimee - 35.080 
Medicines. certain named, If. K. Smail. 35,096 
Medicines, n named proprietary, C. 

Archer 35.097 


Metal tbes 
Mineral waters, Duguesne Dis 


yd & I 
ributing Comp 
35,064, 


Oil, toilet, Maize Products © Cmpany iar ofeeacgase 
Ointment, W. B. Crosby....... 
Vintments. C. W. Patrick. < 
Optical instruments, certain “named, Firm of ¢ 
A CUSS «5 forary seseesgttiebeyasi cd Siete a gh poe arte aig ae Biwiate gee 33,049. 
Organs and pianos and parts thereof, Aeolian 
Company 9, 
Paper and paper signs, J. Igelstroem. 
Pens, fountain, L. BH. Waterman Company, 


Polishing compounds 
Polishing or burnishing meté Is, liqu 
HI OOP Geese athe hada said oat A hetoa ge ot ele Glen hess 
Preparatious forthe complexion, G 'Il’. Br andon.. 3 
Preserved goods, certain named, W. L. Chadwick 
& Company Be 


Remedies tor certain named diseases. internal 
T. Smith, > 
Remedies for s 
Remedy. clyspepsia, Ie irehild “Br others & Woster.. 
Rubber belting. gaskets, hose. and packing, Peer- 
less Rubber Manufacturing Company...... 
Sand and emery paper and cloth. Uni 
Paper Company. 
Snwe, hand, Simond 


anufact 
farl & Wilson.. 
Shoes, Annex Shoe Company... 
Shoes. G. P. Francoz 5 
Shoes, Green- Wheeler Shoe © ompa 
Soap, cleaning and polishing, W" hittier 
Company. 
Soap. shaving 
pany. 
Soap. scap powders, and soap compounds, 1, Ta 
Milne Company 
Soda and_ baking 
Dwight Company. 
Specific for certain 
burn Company 
Starch, Eclipse Starcb Compan 
Suspenders, Eastman & Specht. 
Syringes. V. A. Wilhoft.. gs 
Syrup, Glucose Sugar Refining Company. 
Thermic apparatus, certain named, William > 
Haines Company 52 uc dh cegaie ase sees cs : 
Thermo electric generators. J. W. Harrison 
Birendeyanns, and shoe laces, linen cotton, and 
Fawcett : 
Toilet powder, Waring & Company.. 
Toilet preparations, certain named. M. G. Hill.... 85 
Vehicles and parts thereof, automatically pro- 
pelled wheeled, Keystone Motor Company... 
Vehicles, motor. F. A. La Roche 
Wasbing powder, G. Hi. Clapp. ..- 
Watches and portabable clocks, W.C,. Ba : 
Whisky, lL. McCormick. ..........0c00--2-655 33.000 to 


g COMP ANY: 


Coburn : 


and toilet, 
. 831M 
» 85,033 


LABELS. 


‘“Cnicago American,” for cigars, S. Paley 
“Crow in Your Throat,” for 
MISTI ae thie touiheree, cris terion te Minute wap Mirae 

* Ferrinoids,” fora medicine, Dinet & Delfosse. 
By “Ino. W. Daniel.” for cigars, Brown & Brown 
* Navena,” tor beverages, Navena Company... 
a Virginia Corn Relish in Oil,” for a rel 


cough lozenges, J. 


* Purina Health Flour,” for flour and like articles. 
Robinson-Danforth Milling Company............ 7,792 
“ Purina Pankake Flour,” for mixed tiour, Rebin- 
son-Danforth Milling Company.. 7,791 
* Ralston.” for farinaceous food products, “Robin- 
son-Danforth Milling Company........... T7980 
“Ralston Hominy Grits,” for grits, Robinson- Dan- 
torth Milling Company ........0.- ccc eee ee eee eee 7788 
“Suntlower Cholera Cure.” for a medicine: W. J. 
Roberts Medicine Company...... 7786 
“Without New York, 16 to 1,” for a fea 
CAMICTON, | caeeesesame a vi cene tn ceeThnpeme > ea trast ALOU, 


PRINTS 
“iiderim,.” for cigarettes, Knubel 
pany 
“Paris Exposition Souvenir Playing Cards,” 
phiyingreards: “T., 1lonessacgse.. esas eke kaa oes 
“ Lithohte,” for artificial stone, C. W. Stevens. . 


Tobacco Com- 


for 


. 262 


A printed copy of the specification and drawing of 
any patent in the foregoing iist. or any patent in print 
issued smice 18ti5. will be furnished from this office for 
1@cents. Inordering please state the name and number 
of the patent desired. and remit to Munn & Co., 3él 
Broadway. New York. Special rates will be given where 
a large number of copies are desired at one time. 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple. ata cost of $45 each. 
If complicat ed the cost will bea little more. For full 
instructions address Munn 51 Broadway, New 
\ York. Other foreizn patents may also be obtained. 


= 


: | LARGE OCTAVO. 


FOS 


Bf 
Works. Camden. N. J. 


* Yih 


+f 
til, 


Ui; 


are carried in the pockets of over 
eight million people—are known 
everywhere as 


The World’s Standard 


because of their mechanical per- 
fection, accuracy and durability. 


Genuine Ruby Jeweled Elgins 


are suld by Jewelers everywhere 
in various sizes and styles. 
An Elgin Watch always bas the 


word ‘Elgin’? engraved on the 
works—fully guaranteed. 


Booklet Free. 


ELGIN NATIONAL WATCH CO. 
ELGIN, ILL. 


4 


__| ESTERBROOKS 


so Varteties. For Sale by all Stationers. 


THE ESTERBROOK STEEL PEN CO. 


STEEL PENS 


Every Esterbrook Pen Is 
Warranted. 


26 John St.. New York. 


RSneS0: 
Metallic 


SHEETING, GASKETS, TAPE and PISTON PACKINGS. 
Will stand the highest pressure tor either steam or 
hydraulic work. {# Write for samples and price list, 


(Wo TRAIMR MFG. C0. (Est. 1874), 88 Pearl St. Boston, U.S, A. 


WYCKOFF, SEAMANS & BENEDICT, 
327 BROADWAY, NEW YORK, 


READY OCTOBER 15. 


HE PROGRESS OF INVENTION 
IN THE NINETEENTH GENTURY 


4 


By EDWARD W. BYRN, A. M. 


\N THE WORLD. 


480 PAGES. 300 ILLUSTRATIONS. PRICE $3.00 BY MAIL, POSTPAID TO ANY COUNTRY 
HALF RED MOROCCO, GILT TOP, $4.00. 


Readers of the SCIENTIFIC AMERICAN are aware to what extent it has devoted itself for more than half a 
century, to chronicling the great inventions and discoveries of the present century, and to worthily commemorate 
the completion of the nineteenth century its publishers are about to bring out a scholarly and interesting volume 


which will present in concrete form the great scientific and engineering achievements 
The chapters give a most comprehensive and coherent account of 
“golden age of invention," 
industrial and commercial development which is without precedent. 
calendar of the leading inventionsis une of the important features of the book, enab- 
ling the reader to refer at a glance to the inventions and discoveries of any particular 
‘Lhe book is printed with large type, on fine paper, and is elaborately illustrated 


ef the century. 
the progress which distinguishes this as the 


year. 
by 300 engravings and is attractively bound 


Kivery reader of the SCIENTIFIC AMERTCAN should possess a copy of this unique 


and timely publication. 
The following is a brief Table of Contents. 


Telegraph. I1V—The Atlantic Cable. V— 
Electric Motor. ViU—The Electric Light. 
Miscellaneous. X—T'he Steam Engine, 


gation. XIII—Printing. XIV—The Typewriter. 
The Reaper. X VI]—Vulecanized Rubber. 
XX—Medicine, Surgery and Sanitation. 

Tbe Phonograph. XXI1lI1—Optics. 
X-Rays. 
Liquid Air. 


XX XIV—Minor Inventions. 


Chapter I—The Perspective View. 
ll—Chronology of Leading Inventions of the Nineteenth Century. 
The Dynamo and Its Applications. 
Villl—The Telephone. 
X1—The Steam Railway. 
XV—The Sewing Machine. 
XV11I—Chemistry. XIX—Food and Drink. 
XXI—The Bicycle and Automobile. 
X XIV—Photography. 
XXVI—Gas Lighting. XXVII—Civil Engineering, XXVIII~- Woodworking. 
XXIX—Metal Working. XXX—Fire Arms and Explosives. 
XX XV—Epilogue. 


resulting in 
A chronological 


11—The Electric 
VI-Yhe 

X—Electricity, 
XII—Steam Navi- 
xXVI- 


X XT— 
XXV—The Roentgen or 


XXXI—Textiles. XX XII—Ice Machines. 


XXXIII-— 


A full Table of Contents. with samples of illustrations, is now ready and vill be sent free to any address, and 


the book will be ready for distribution October 15th. 


‘MUNN & CO,, Publishers, Scientific American Office, 361 Broadway, New York. 


ats B. F. BARNES 
UPRIGHT DRILLS. 


Strong, Weil Built and Up-To- 
Date in Every lar. 
Tbe cut shows our 20'' Drill which we 
guarantee to driilup to one inch in 
steel and one and one-fourth in- 
ches ib cast iron. W ebelieve it is 
just alittle ahead of any other 20’ drill 
a themarket. ‘the next size,23 ‘swing 
is about ready for delivery. \We shall 
be glad to send you printed matter. 


B. F. BARNES CO., Rockford, LIL 


“S100, 
Asante) 910% 


ARMSTRONG’S No. 0 THREADING MACHINE 


Can be attachedt 0 bench or post. 
Desizned for tbreading the 
smaller sizes of pipe, iron or 
brass, also bolts. Has Ew speeds, 
one tor pipe }4 to 1 inch; the 
other for pipe 144 to 2 inches, 
inclusive. Uses the regular 
Armstrong adjustable dies. Oth- 
er attractive features. Send for 


particulars. The Armstrong 
Nite. Co, 139 Centre Street, 
New York. Bridgeport, Conn. 


BALL BEARING AXLES AND RUB- 


ber Vires.—A paper read before the Carriage Builders’ 
National Convention, Philadelphia, October, 1894, show- 
ing the advantage to be derived from the use of ball 
bearings anu pneumatic tirea in road vebicles. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
99-2, Price 10cents. To be had at this office and from 
all newsdealers. 


Prices $1 60 and up. 


Send for Catalogue, 


PIERCE ENGINE CO., 


Picturesque and Sportsman’s 
Paradise. 


Mount Pocono, a charming spot in the highest part of 
the Pocono Mountains, from which the Delaware Water 
Gap and the Delaware River may be seen, is reached by 
the Lackawanna Railroad. Yirs and pines cover the 
mountain sides. The climate is said to be extremely 
healthful. People suftering from asthma or hay fever 
gothbere. There are several hotels, of which the Ponoco 
Mountain House and the Wiscasset are perhaps the 
largest. Dingman’s Ferry, in the Delaware Highlands, 
is about 25 miles from the Gap, and may be reached by 
stare froin Stroudsburg, on the line of the D., L. & W. 
The region is picturesque, and much frequented by 
sportsmen. Blooming Grove Park, the hunting pre- 
serve, is near by.—Iteview of Reviews. 


KROMSKOP 


Color Photography 


r Nature’s Reflex! “ 1t seems almost a miracte!” 

“To the already Jong list of marvelous devices which 

will come into common every-day use must beadded 

this last and most pleasing gift of science.’ 
Kromskop’s Kromegrams and Kromskonp’s 

Catueras, now ready. Te? Send stamp for booklet. 

IVES KROMSKOP COMPANY, Incorporated, 


1324 Chestnut Street, Philadelphia. 


PALMER Stationary 
and Marine Gasoline| En- 
zines and Launches, Motor 
Wagon Engines, Pumping 
Engines. 

(a Send for Catalog. 

MIANUS, CONN. 


PIERCE VAPOR LAUNCHES 


Stock Sizes 14 to 22 foot. 
Safe, Reliable and fully guaranteed. 
17.N. 17th Street. Racine. Wis 


PALMER BROS. - «= 


GAS and GASOLINE ENGINES. « 


HIGHEST GRADE ENG!NES FOR ALL POWER PURPOSES. 
Largest Exclusive Gas Engine Factory in America. 
Hngines held in stock in principal cities for quick delivery. 
SEND FOR OUR NEW ILLUSTRATED CATALOGUE 5. 


FOOS GAS ENGINE CO., Station A, SPRINGFIELD, O. 


4 to 250 
orse Power 


SEPTEMBER 29, 1900. 


Srientific 


Aievican, 


207 


Zensho 


S 


Gram-o-phone records. 


BRANCHES: CuIcaco, 161 State. 


MUCH SUPERIOR that we have abandoned our (tram-o-phone, including its name. 
phone is the only legitimate disc (flat record) talking machine: reinforced by the allied patents 
of American Graphophone Co., 
Universal Talking Machine Co. 

WARNING.—Parties who have recently attempted to trade in the Gram-o-phone, and reap the 
advantage of our prestige, have been enjoined. All others are warned as to the purchase and sale 
of machines beariug that name. 

The Zon-o-phone records, by a newly discovered process, are incomparabl 
Zon-o-phones and records for sale everywhere. 


Boston, 178 ‘Tremont. 


Columbia Phonograph Co., 


The Zon-o= 


National Gram-o-phone Corporation, 


superior to our 
Send for Catalogue. 


NATIONAL GRAM-O-PHONE CORPORATION, 874 Broadway, New York. 
PHILA., 13 North 9th. SAN FRANcisco, ShermanClay & Co. 


ELECTRICITY 


offers the greatest opportunities for ad- 
vancement to-day. We can teach any one 
at home by mail to 

Become an Electrical Engineer 


or to learn Electric Railways, 
Electric Lighting, ‘l'elephony; 
also Mechanical Engineering, 
Mechanical Drawing. ‘hos. A. 
&dison endorses our Institute. 
Fit yourself tostartin anew pro- 
fession at a better salary. 

Write for ow: free illustrated 
book, entitled, “Can I Become an 
Electrical Engineer?’ 

The Electrical Engineer 
Institute of Correspondence 
Instruction, Dept. Ay 
240-242 W, 28d 8t,, New York, 


preoene 
{ YOUR SALARY RAISED 


BY HOME STUDY Ss: 
TO A LIMITED NUMBER 4 { 
| Electrica}. Mechanical.Marine, 


Stationary ur Locomotive EN Gl NEERI | G 


American School of Correspondence, Boston, Mass. 
Nc Pees FOETEG POET HT 


lf so we can suppiy yeu. 
mounted and nnmounted, always 
kept in stock. Rememoer, we make a 
specialtyof selecting stones for all spe- 
cial purposes. 3 Ask for catalogue 


The CLEVELAND STONE CO. 
2d Floor. Wilshire. Cleveland. 0. 


‘There are Two classes 


_—_—a 


of farmers in the country--those who read 
HOARD’S DAIRYMAN and those who don’t. 


) 

, Those who DO read HOARD'S DAIRYMAN 
{ are the prosperous, intelligent, energetic kind. 
) They wouldn't appreciate it if they were the 
; other kind, 


( They buy everything that any other farmer 
does—because they are farmers first and 
dairymen afterwards. 


That's why HOARD’S DAIRYMAN pays adver- 
tisers so extremely well. 


HOARD’S DAIRYMAN, 
Ft. Atkinson, Wis. 


‘Hawkins’ New 1900 Catechism” 


OF THE STEAM ENGINE. 
PRICE, $2.00. 


Postpaid to any address. A practical book on 
engine running, Valve setting, etc. Strictly up- 
to-date. Money refunded if not satisfactory. 


THEO. AUDEL CO., 63 Fifth Ave.. New York City. 


BICYCLE TIRE REPAIRING.— THE 


Mending of Single Tube Tires. — A practical article illus- 
trating the method of inserting parclice and plugs with 
pliers and pluggers, together with rubber band plugging 
and tbe use of puncture bands. 9 illustrations, 
tained in SUPPLEMENT 1102. Price 10 cents. 
sale by Munn & Co. and all newsdealers, 


DEFIANCE MACHINE. WORKS 


DEFIANCE, OHIO.U.S.A. 
OF 


Con- 
For 


13] 


LONDON OFFICE, 


SEND FOR 


NOW READY. 


Gas Engine 


Construction 


By HENRY V. A. PARSELL, Jr., Mem. A. |. Elec. Eng., 
and ARTHUR J. WEED, M. E. 


PROCUSELY ILLUSTRATED. 
Price, $2.50, postpaid. 


This book treats of the subject more fromthe stand- 
point of practice than that of theory. The principles of 
uperation of Gas Engines are Clearly and simply de- 
scribed, and then the actual construction of a half-horse 
power engine is taken up. 

First come directions for making the patterns; this is 
followed by all the details of the mechanical operations 
of tinishing up and fitting the castings. It is profusel 
illustrated with beautiful engravings of the actual wor 
in progress, showing the modes of chucking, turning, 
boring and finishing the parts in the lathe, and also 


plainly showing the lining up and erection ef the engine. | 


Dimensioned working drawiugs give clearly 
the sizes and forms of tbe various details. 

The entire engine, with the exception of the fly- 
wheels, is designed to be made on a simp‘e eight-inch 
lathe, with slide rests. 

he book closes with a chapter on American practice 
in Gas Engine design and gives simple rules so that any- 
one can figure out the dimentions of similar engines of 
other powers. 

Every illustration in this book is new and 
original, having been made expressly tor this 
work. Large Svo. 296 pages. 


2" Sena for Circular of Contents. 
MUNN & CO., Publishers, 
361 BROADWAY NEW YORK. 


8 USE GRINDSTONES ? | 


Ali 12e8 | 


AND 
Engineering 
Instruments 
MANUFACTURED BY 
Ww. &. D. MOGEY, 


Bayonne City, N. J. 
ta" Send for Catalogue. 


a |IMPORTED from BELFAST 


A substitute for Stained Glass. 
GLACIE is being used everywhere instead of 
plas, or the cost is small. Send for 


prices and samples. Mention dimensions. 


G. QUAILE, 396 Broadway, New York. 


The Perfect 1-12th High Angle 
Romo. Im. Objective, $30.00. 
Special price to Colleges. 
Send for Micro. Bargain List 
No, 12. 


Williams, Brown & Earle, 
Dep’t C. Philadelphia, U. S.A. 


HOW TO MAKE AN ELECTRICAL 


Furnace for Amateur's Use.—The utilization of 110 voit 
electric circuits tor small furnace work. By N. Monroe 
Hopkins. ‘his valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be m:ide by any amateur who is versed in the 
use of tools. T'his article is contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1182. Price 10 cents. 
| For sale by Munn & Co., 261 Broadway, New York City, 
or by any bookseller or newsdealer 


fA BIC INCOME 


Can be made GIVING PUBL.C ENTERTAINMENTS 
in Churches. Halls.andThe- 
atres with MOTIONPICTURES 
the new Grapho-Ampliphone, 
MUSICAL and Talking Combi- 
nation and Panoramic Stere- 
opticon Views, $60 to $300 
PER WEEK. Pleasant em- 
ployment and any man can 
operate them, COMPLETE OUT- 
FITS, including large Ilustrated 
Advertising Bills (18x24). admission 
wart tickets, instruction book, busi- 
ness guide, ete., 839.50 and up. Most interesting and sen- 
sational subjects, just out. Will be sent C.0.D. subject 
toexa mination. Write for catalogue and eopies of letters 
frome xhibitors whoa re WAKING BIG MONEY with ovroutfits. 
ENTERTAINMENT SUPPLY CO, Dept. AA,56-58 SthA ve. CHICAGO 


(# Agents wanted in foreign countries. 


ANY interested in Art, Ar- 
+4 tistic Shading or Coloring 
will do well to write 


The Air Brush Mfg. Co. 


80 Nassau Street, 
Rockford, Ill, U.S. A. 


THE REEVES MANUFACTURING CO., 


158 WHALLEY AVE., NEW HAVEN, CONN. 
Manufacturers of 


CLOCK, TOY & METER MOVEMENTS. 


Machine Screw Work. 
Metal Specialties and Inventors’ Models. 
ESTIMATES CHEERFULLY GIVEN. 


W. BRE 


oe 


on 
Soy 


CARDS, etc. 


NRA! Ys 

| Circwar or Small Newspaper Preas 
$5 PRESS gis""75 a 

maker or saver. Send stamp for catalogue, presses, type, 
paper,etc, 


$2.00 A YEAR 


Is a weekly magazine for thoughtful people. 
with occasional illustrations, divided into four main departments: 


THE SURVEY OF THE WORLD-a luminous and 


strictly unbiased account of the important events of 
the week told in brief paragraphs. 


Offer good tili Dec. 1, 1900. 


esetting easy. Money |} 


EDITORIALS-—Tue Ixperenpvent’s interpretation of 


these events, discussed positively and fearlessly in 
| every field of thought—Sociology, Religion, Art, Lit- 
erature, Science, Ethics, Politics, et.c. 


OF TEN 


S 


San 


Hoo) 


hs, ix waterproof, ¢ 
oOLp FLOORS LOOK 

expertinbor. Put up in}, 2, Sand 10 Ib, 

of ordinary floor surface.” One pound 


It is hy 
of an 


‘pre 


ir-tight cans, 
rx dt square feet of ordinary surface, 


Manutactured only by the GRIPPIN MANUFACTURING CO., 


RACK & CREVICE FILLER 


shades, and is tough e 

in the world, stopping the 

jettic in its composition and 

mproof, lnpervious to any weather. 

LIKE NEW. Can be spplied without tools or 
Send 31,00 for eannat to fill 200 square feet 


| NEWARK NEE 
Price 2c, per Ib. 


Lock Box L, NEWARK NEW YORK, 


50 YEARS’ 
EXPERIENCE 


TRADE Marks 
DESIGNS 
CopyYRIGHTS &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly contidential. Handbook on Patents 

sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co. receive 
special notice. without charge, in the 


Scientific American. 


A.handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & Co,261 Broadway, New York 


Branch Office. 625 F St.. Washington, D.C. 


NOVELTIES & PATENTED ARTICLES 


Manufactured by Contract. Pnnebing Dies, Special Ma- 
chinery. KE. Konigslow & Bro., 181 Seneca St.,Cieveland,O. 


Expert Model Making. Established 12.7. Wm.Traut- 
man, Proprietor Chicago Model Works, Chicago, Tl. 179 


KE. Madison St. Write for catalogue of Model supplies. | 


REVERSING STEAM TURBINE.—PAR- | 


son’s recently perfected turbine for boats. Illustrations 
showing details. (ontained in SCIENTIFIC AMERICAN 
SUPPLEMENT, NO, 1198. Price 10 cents, by mail, from 
this office, and from ail newsdealers. 


TELEGRAPHY 


taught thoroughly, Total Coat, Tultion |telegraphy and type 
writing), bourd and room, 6 months’ course @®82. Can 
bercduced one-half; great demand for operatora; school 
organized 1874, Catalog free. 


Experimental & Model Work 


Cir. & aivice free. Wm. Gardam & Son.45-h] Rose St..N.Y. 


$19 


WANTED -— Automatic Packing Machinery fora Lon- 
don Factory. Any firm constructing machinery for rap- 
idly packing smal) voodsin paper packages, please com- 
municate with and send particulars to J. STEVENS, 
M.G.M.E., 9 Fenchurch Avenue, London. E.C., England. 


Month and Expenses; no experience 
needed; position permanent; self-seller, 
PEASE Mrce. Co., Stat’n 10,Cincinnati, O. 


WANTED- Mechanical Foreman to handle from 50 to 
100men. Must be thoroughly experienced machinist and 
good organizer. Man with electrical knowledge pre- 
erred. Replies must statesalary desired. full references 
andage. Address Rapid Worker, Box 773, New York. 


WANTED -Assistant to General Superintendent in 
Large Plant. Must be practical and experienced me- 
chanic and electrica) engineer. Ability to handle men 
a prime requisite. Good position %nd assured future 
for able independent worker. Address giving age, busi- 
ness history and salary desired. Metropolitan, care of 


THE PRESS CO., Meriden, Conn. , SCIENTIFIC AMERICAN, New York City. 


world. 


States.’’ 


(10) 


Dodge’s Institute, Valparaixo. Ind, : 


MACHINES, Corliss Engines, Brewers’ 
and Bottlers’ Machinery THE VILTER 
MFG. CO.,, 899 Clinton Street, Milwaukee, Wis. 


TEE MRINER 
SSS 
TYPE WHEELS. MODELS &8-EXPERIMENTAL WORK. SMALL MACHINERY: 
NOVELTIES &® ETC. NEW SORE STENCIL WORKS !00 NASSAU SY N.Y. 


ICE 


MODELS & EXPERIMENTAL WORK. 


nventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bldg.. Franklin Square, New York, 


LITTLEDALE MACHINE C 

130 WORTH ST.. NEW YORK 

PATTERN AND MODEL MAKERS. 
ue Send for Circular “NI.” 


TURBINES Siasvterpen'#' co," 
GRINDING MILLS £2%,Att Purroses. 


Bogardus Patent Uni. 
versa! Eccentric Mill. Address J. 8, & G. F. SIMP- 


SON, 28 Rodney Street, Brooklyn, N. 


Eas AVE ONE-HALF YOUR FUEL 


We Tell You How. 
Rochester Radiator Co. 26 Furnace St. Rochester,N.¥. 


INVENTIONS PERFECTED. 


Accurate Model and Tool Work. Write for Circular. 
PARSELL & WEED, 129-131 West 3ist St., New York. 


GAS» GASOLINE. ENGINES 


WATER MOTORS 


BACKUS WATER MOTOR CO. NEWARK N.J. U.S A 


Send us your address 

andwewillshowyou 

a a ure how tomake $3 aday 

absolutely sure; we 

furnish the work and teach you free, you work in 

the locality where you live. Send us your address and we will 
explain the businessfully, remember we guarantee aclear profit 


of $3 for every day’s work, absolutely sure. Write at once. 
ROYAL MANUFACTURING CO., Box 354, Detroit, Mich, 


VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches & Elevators 
PROVIDENGE, R. |. 


D. L. HOLDEN 
1336 BEACH'S PHILADELPHIA Pa. 


Sove MANUFACTURER 
REcenteD ICE MACHINES 


SEE FIRST PAGE 


FOR SALE. nei tirge bativetl equipped.” Present 


owners not active nor conversant with the business. A 


thoroughly capable man who would know what and how 
to manufacture, with some capital,can buy this plant 


on ve) 
WA 


ry easy terms. Address : 
ERTOWN MFG. CO., Watertown, Wis. 


LIGHT MANUFACTURING & EXPERIMENTAL WORR. 
~ SHEET METAL STAMPING ~ PUNCHES & DIES. 
UTOMOBILES Ano PARTS ror same. 

SPECIAL MACHINERY. INQUIRIES SOLICITED. 

OTTO KONIGSLOW- 45 MICHIGAN ST ELEVELAND.O. 


10 CENTS A COPY 


It prints every issue 60 pages of reading matter, 


SIGNED ARTICLES -By the leading authorities in the 


‘THE INDEPENDENT ‘prints more articles from 
the ablest writers than any other paper in the United 


BOOK REVIEWS All the important books published 


in the English language reviewed by experts who 
cannot be deceived by what is faulty er trivial. 


In these four departments EVERYTHING of importance in the whole world is treated. 


SEND 25 CENTS FOR TRIAL SUBSCRIPTION 


CONSECUTIVE WEEKS. 


THE INDEPENDENT, 130 Fulton Street, New York. 
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rorceeieceene See 


poe INSPECTIONS” 


Pad 


= 


iiSeisisistio: 


PROPERTY 
AND 
LOSS -OF: LIFE 
AND 


INJURY 
TO-PERSONS 
CAUSED-BY 


STEAMBOILER: EXPLOSIONS 


\JM-ALLEN-PRESIDENT “W'B-PRANELIN: Vice PRESIDENT 
3 J-B-PIERCE+SECRETARY F-B*ALLEN - 2°Vice PRESIDENT! 
LBBRAINERD, TREAS. LF. MIDDLEBROOK. ASSTSECY| 


SS SS SS SH 


No Longer a Fad, 
But a Fact_* 


A few years ago the automobile was an experimeut— 
just a society fad. 
‘To-day. society 
and common sense 
everywhere in- 
dorse the 


WINTON 
MOTOR 
CARRIAGE 


as the best con- 
structed and easi- 


> : . ; est going automo 
Price $1,200. No Agents. $ieGnthe market, 


SHS SHS NSH Snir 


iii 


REEE 


f 


Want Some Tool Information ? 


Siete 


1313S TOS 
Lea COVERINGS 


at) it) -) 5-10 es-) ABSOLUTELY FIRE PROOF. 
REPLETE WITH AIR CELLS [ga lag gO) old Dla 
Phi CMa ee SLE. EASILY APPLIED. 


All kinds of Machinists’ and Carpenters’ Tools—right up to the minute—are correctly 
described, explained and illustrated in the new and_ revised edition of 


MONTGOMERY & CO.’S TOOL CATALOGUE. 


A veritable ‘fool Eneyclopedia, fully indexed. 
from cover to cover. 
for 25 cents. 


MONTGOMERY & CO., 


F 


™ TOOL 

CATALOGUE MADE IN SECTIONS Biagio 
; FIT_STANDARD PIPE BAe 

i H.W. JONNE RG 


id nee ot MTILADELPHIA BOSTON 


ASBESTOS LNta Pee LIQUID PAINTS & STAINS. 
ROOFING MATERIALS. DaSae let VE Taga ir le) 


Full of solid and useful information 
A complete education about Tools of all kinds. Free by mail 
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20m 
| CENTURY EDITION 


105 FULTON STREET, NEW YORK CITY. 


All varieties at lowest prices. Best Railroad 
Track and Wagon or Stock Scales made, 
Also 1000 useful artictes, including Sates. 


Ceales Sewing Machines, Bicycles, Tools. etc. Save 


Money. Lists Free. CHICAGO SCALE Co., Chicago. III. 


Watches! Watches! 


If_you wish to see the latest thing in 
Ladies’ Watches, send for 


THE BLUE BOOK. 


Or if you are interested in Men’s ¢ 
Watches, send for 


THE RED BOOK. 
We will be glad to send either or both 
of these attractive books, free. 
THE NEW ENGLAND WATCH Co., 
37 Maiden Lane, 149 State Street, 
New York, N.Y. Chicago, Il. 
Spreckels Building, San Francisco, Cal. 


ACETYLENE 


DO YOU KNOW that the most light, least trouble, 
greatest comfort can be secured by using good burners, 
e best burner is D. M. STEWARD’S WONDER. 


Crest Mfg. Co., 


CAMBRIDGEPORT, MASS. 


3 & 5 H. P. MOTORS 


Made. 


Support 
Yourself 
While 
Learninga 
Profession 


We can qualify you in 8 few months to maia- 
tain yourself while learning to be s 
Mechanical Engineer, Electrician, 
Architect. Write. for, our new circular, 
“Support Yourself While Learning a Pro- 
fession.” Sent free. 


INTERNATIONAL CORRESPONDENCE SCHOOLS, 


Lightest Motor per EH. P. 


| crest INDESTRUCTIBLE 
SPARKING PLUG. 
GUARANTEED. 


~~ BLUESTONE 
HIGH PRESSURE 


For Steam, 

Hot orCold 

Water and 
in 


it is safe, sure, strong and speedy. Write for Catalogue. 
THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 
Eastern Department, 120 Broadway, New York City. 


ME TOLL UBRICATES 


ANYTHIN 
rou: HAVEAHor egg IT ©, Ye 


H-BESL 


CHICAGO-KLUSA 


~ AUTOMOBILE PATENTS 
EXPLOITATION COMPANY. 


vu NDERTAK Phe manufacture of Automohiles and Motor- 
Automobile patents. To enlist eapital 


ake develapotient « 


N ESTERS : —Specialis tnake thoveugh examinations of | 
perts to test motors and automobiles, Opportanities to 
to present peony Poet propositions te coucerns willing 
togvousider and to undertake the same. 
PURCHASE: All meritorious patents, licenses and inventions 
relating to motor-cycles, motors, gears, automobiles and their parts. 


F. B. HYDE, Secretary. 27 William St., New York. 


CHARTER paeolie tens 
USED 


BY ANYONE 

FOR ANY PURPOSE 
Statiouaries. Portables, 
Engines and Pumps. 


{2B State your Powcr Needs. 
CHARTER GAS ENGINE CQ., Box 148, STERLING, ULL. 


£9059996FE9609900OOH099HH008 
6 us PLUMB- 


i 


ERS’ $ 

——— LEVEL. 6 

© An justable incline Level, a fixed Level, © 
© and a Plumb. Shows incline by 32s, or less, to? } 


in. to the foot. A longitudinal groove in seat of eS) 
frame adapts it to rest on pine or shaft. Price 15 

$ in.. awit plain glass, $3.00: with ground £lass, $6.00. e 
RET of Fine Tools free. Ss. 

STAR ETT O0O.,; Box 13, Athol. Mass., U.S. A. © 

CooecoasseeeSSESSRT ESSE SS 

12-inch Pipe cut off and 

Threaded with ease by one 


\. man and a 
FORBES 


PATENT DIE STOCK. 


Smaller sizes proportionately 
easy. Send for Catalogue. 
“THE CURTIS & CURTIS CO., 

G6 Garden Street. Bridgeport, Conn. 


BARNES’ 


UPRIGHT DRILLS 


Complete line, ranging from Light Fric- 
tion Disk Drill to 42° Back Geared Self- 
Feed. (27 Send for New Catalogue. 


W. F. & JOHN BARNES CO. 
1999 Ruby Street. ROCKFORO. ILL, 


Eastman Kodak Co.’s 
BROWNIE 
CA M_ ERAS 

.00 


$420 


8 


Make pictures 2% x 2% inches. Load in Daylight 
with our six exposure film cartridges and are so 
simple they can be easily 


Operated by Any School Boy or Girl. 
Fitted with fine Meniscus lenses and our improved 
rotary shutters for snap shots or time exposures, 


Strongly made, covered with imitation leather, 
have nickeled fittings and produce the best results. 


Brownle Camera, for 24% x 2% pictures, = 81.00 
Transparent-Film Cartridge, 6 exposures, 24 x ™%, - 15 
Brownlie Developing and Printing Outfit, . 15 


Ask your dealer or write us fora Brownie Camera Club 
Constitution. $500.00 in Kodak prizes to the members. 


EASTMAN KODAK CoO., 


Rochester, N. Y. 


Box 942, Scranton, Pa. 
200,000 students ani? graduates. Send for circu- 
lar, stating subject in which interested. 


Packs equal- x 
ly well for all. \ 

Thereisno 
packing made 
that will last 
as long or 
withstand as 


May rite, ‘s ine chow cents, for ere 
. U.S. A. 


COMBINATION TOOL; 


VISE, DRILL Fig2, Figa 51g. 6 | BRISTOL’S 
CLAMP. Etc = i i fon of steam RECORDING INSTRUMENTS. 
’ e i =] +8 i 


i) Pressure Gauges, Vacuum Gauges. Volt. 
meters, Amperemeters, \Wattmeters, and 
‘Thermometers, make continuous rec ‘ords 
Day and N ight. Willpay for themselves. 
Every instrument fully uaranteed and 
sent on 30 days’ trial. (3 Send for Circu- 
lars and Specimen Chart. 


The Bristo] Company, Waterbury, Conn. 


Also other Com- 
bination Tools. 


to write for our 260-page free book. 


Gutta Percha & Rubber Mfg. Co.. 130 Duane St., N.Y 
Tells how men with small capital 
can make money with a Magic 


YS Lantern or Stereopticon. 


McALLISTER, Mf. Uptician, 49 Nassau St.. N 


ul 
Send for Circu- 


lar 8S. A. : J 


THE BROADBROOKS TOOL COMPANY, Batavia, N. Y. 


: TEN-YEAR TEST. 


elt 
letter from of the largest cement manufacturers 


le 
positively the marked superiority of THE GRIFFIN 


er 
au 
for pulverizing either rock or cement clinker. 
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The following 
world 


in the 


MILL 


one 
proves 
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AMERICAN CEMENT COMPANY, 
OWNERS OF 


The Eqypt Portland Cemeat Works, The Columbian Portland Cement Works. 


The Giant Portiand_Cement_ Works. 
The Pennsyivania Portlund Cement Works. 


The Jordan, N. Y., Portland Cement Works. 
Messrs. BRADLEY PULVERIZER Co. EeGypt, PENN., August 25, 1899. 

Gentlemen: Replying to your inquiry as to what we think of THE GRIFFIN MILL, we will say that the first Griftin 
Mill used in grinding Portland cement was erected in our Egypt works ten years ago, where it is still in operation. Since 
then, us 7rom time to time we have built new works, we have equipped them all with Griffin Mills. We have now in opera- 
tion at our several works, thirty-seven mills. 

We know all about the grinding machinery used in the various cement works in this country, but think the Griffin 
Mill superior to sny other for grinding Portland cement and the raw material from which it is made. What we think of the 
Griffin Mill is shown by the fact that within the last week we have given you an additional order for more mills. 

Yours very truly, AMERICAN CEMENT CO., 

Jony W. Eckert, President. 


The demonstrated success of the GRIFFIN MILL for pulverizing all refrac- 
tory substances allows us te scll them on their established record. Write us 
for names of manufacturers who are daily using them with perfect satisfaction. 


te oR O EEN PE EVERIZER Cor Ee egaiee Mass. 


AWARDED 


Grand aa ha at 


JESSOP S STEEL ¢rent si 


for Excellence in Quality and Werkinansnip. 
NEW YORK OFFICE, 91 JOHN STREET. 


‘“WOLVERINE”’ 


Gas and Gasoline Engines 


STATIONARY and MARINE. 
Wolverine” is the only reversible 
MarineGas Engine on the market. 
It is the lightest engine for its 
power. Requires no licensed en- 
gineer. Absoluteljsafe. Mfd. by 


_ WOLVERINE MOTOR WORKS, 
12 Huron Street, 
Giand Ri vids, Mich. 


ACETYLENE GAS AND CARBIDE OF 


Caleium.—All about the new illuminant. its qualities, 
chemistry, pressure of liquefaction, its probabie future, 
experiments perfoined with it. A most valuxble series 
of articles, giving in complete form the particulars of 
this subject. Details of furn.ces for making the carbide, 
gas generators, gasometers, burners, ete. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, Nos, 99s, 
1004, 1007. 10f2, FO14. 1015, 1016, 1022, 
10:35, 1038. 1057. 1064. 1071, 1 024, 1 OS:2, 
1083, 1081, 1085, 1086. 1104, 1124, L132, 
1149 and 1150. Price 10 cents each, by mail, from 
this office. and all newsdealers. 


The" 


NOM. EA: 


AN AMERICAN BOOK ON 


Horseless Vehicles, 


Automobiles and 


TE Vorids Standard 


Catalogue of latest Models 3 astamps, 
SMITH & ¥ 
I4 Stockbridge St., § 


Motor Cycles. 


SRAbIG, Mass, —— 
OPERATED BY 


lf You Want the Best Lathe and Drill 


hee 


GRANT TOOL POST CRINDER.... 
Very useful in tool rooms and machine shops 
where the quantity of cylindrical grinding 
) will not warrant the purchasing of an expen- 


Steam, Hyaro-Carbon, Electric and Pnet:natic 
Motors. 


BUY Hy sive universal grinder. Experimental Work, By GARDNER D. HISCOX, M. E. 
WESTCOTT'S aon = Specia} ‘Vool, Models, etc. Address ie d > z 7 
St ; (quae grup GRANT MFG. CO,, 185 John Street, Bridgeport, Conn, | Author of ‘Gas, Gasolene and Oil Vapor Engines,’ 
Grip, Great. |) SS amd ** Mechanical Movements, Devices 
est Gapacity ror aI MANUFACTURE OF BICYCLES.—A and Appliances.” 
and Burabil- j ; i ; : 
C s OY very comprehensive article giving the details af con- 
ity, Cheap and Acenrate. . struction of every part of these vehicles. With 41 en- Price $3.00 PosTPaip. 
Westcott Chuck Co., Oneida, N. ¥., U.S. A. | gravings. Contained in SCIENTIFIC AMERICAN sp- | 


his work is written ona brow basis, and comprises 
\ in. its scope a full illustrated deseription with details of 
the progress and manufacturing advance of one of the 
most important innovations of the times, contributing 
j to the pleasure and busi-iess convenience of mankind. 

Thetuake-upand management of Automobile Vehicles 
of all kinds is liberall:' treated, and in a way that will be 
appreciated by thvse who are reaching out for a better 
knowledge of the new era in locomotion. 

The book is upto date and very fully illustrated with 
various types of Horseless Carriages, Automobiles and 
Motor Cycles, with details of the same. 


About 400 pages. 
Illustrated. 


Ask for catalogite in English, French, Spanish or German. 


PLEMENT, No. 90. Price 10 cents. 
FIRST PRIZE AT COLUMBIAN EX POSITION, 1893. 


office and from all newsdealers. 


S 


FITS ANY CYCLE. 4Q O,O ay 


ADDS PLEASURE AND SAFETY— ALL DEAL ERS 


To be had at this 


RIDE 50 MILES bn. Ly 39. ECLIPSE MANUFACTURING C°, 


SEND FOR BOOKL 


Large 8vo. Very Fully 


320 BROADWAY. NEW YORK. Mar.. Se i 4 
ufacturers and introducers of patent novelties. Send LOC Cuan OF Contants: 


Years’ Experience. Send us models and ae MUNN & co : 361 Broadway, New York 


Correspondents in all foreign countries. 


INVENTORS’ MERCANTILE BUREA 


Novelties manufactured by us find a ready sale. Fifteen 
and get prices. NO ADVANCE FEE, 


